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DEPARTMENT OF LABOR AND EMPLOYMENT

Di vision of Workersodo Compensat
CCR 11013
RULE 17 EXHIBIT 2A

Mild Traumatic Brain Injury Medical Treatment Guideline

A. Guideline introduction

This document has been prepared by the Colorado Department of Labor and Employme
Division of Workersd Compensation (Division)
guidelines for physicians/providers treating individuals who qualify as injured workers with
traumatic brain injury (TBIl ) iowAttder the Col or a

Although the primary purposes of this document for practitioners are advisory and educational,
this guideline is enforceable under the Worke
11013. The Division recognizes that acceptable medical meaatiay include deviations from

this guideline, as individual cases dictate. Therefore, this guideline is not relevant as evidence of

a provideros | egal standard of professional ¢

To properly utilize this document, the reader should not skip or okealoy sections.
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B. General guideline ginciples

The principles summarized in this section are key to the intended implementation of all Division
of Workersodo Compensation medical treatment gu
of the guidelinesn this document.

B.1 Application of the guidelines

The Division provides procedures to implement medical treatment guidelines and to foster
communication to resolve disputes among the p
Compensation Rules of &redure. In lieu of more costly litigation, parties may wish to seek
administrative dispute resolution services through the Division or the office of administrative

courts.

B.2 Education

Education of the individual and family and/or support system, as wisleasmployer, insurer,
policy makers, and the community, should be the primary emphasis in the treatment of TBI.
Currently, practitioners often think of education last, after medications, manual therapy, and
surgery. Practitioners must implement strategeeducate individuals with TBI, employers,
insurance systems, policy makers, and the community as a whole. An edibeatohparadigm
should always start with inexpensive communicatiat provides recovery, functidocused,
patientcentered, and edéncebased information to the individual with TBI. Morediepth
education is currently a component of treatment regimens that employ functional, restorative,
preventive, and rehabilitative programs. No treatment plan is complete without addressing issues
of individual and/or group patient education as a means of facilitatingsgldgement of
symptoms and prevention. Facilitation through language interpretation, when necessary, is a
priority and part of the medical care treatment protocol.

B.3 Informed decison making

Providers should implement informed decision making as a crucial element of a successful
treatment plan. Patients, with the assistance of their health care practitioner and support system,
should identify their personal and professional fumalgoals of treatment at the first visit.
Progress towards the individual s identified
of the health care team at subsequent visits and throughout the established treatment plan. Nurse
case managers, psylogists, physical therapists, and other members of the health care team

play an integral role in informed decision making and achievement of functional goals. Patient
education and informed decision making should facilitatersaliagement of symptomad

prevention of further injury.

B.4 Treatment parameter duration

Time frames for specific interventions commence once treatments have been initiated, not on the
date of injury. Obviously, duration wil/ be i
availability of services. Clinical judgment may substantiate the need to accelerate or decelerate

the time frames discussed in this document.
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B.5 Active interventions

Active interventions emphasizing patient responsibility, such as therapeutic exercise and/or
functional treatment, are generally utilized over passive modalities, especially as treatment
progresses. Generally, passive interventions are viewed as a means to facilitate progress in an
active rehabilitation program with concomitant attainment of olyedtinctional gains.

B.6 Active therapeutic exercise pogram

Exercise program goals should incorporate patient strength, endurance, flexibility, coordination,
and education. This includes functional application in vocational or community settings.

B.7 Positive patent response

Positive results are defined primarily as functional gains that can be objectively measured.
Objective functional gains include, but are not limited to: positional tolerances,acbmggion

(ROM), strength, endurance, activities of danyrig, ability to function at work, cognitioand
communicationpsychological behavior, and efficiency/velocity measures that can be quantified.
Subjective reports of pain and function should be considered and given relative weight when the
pain has anatoic and physiologic correlation. Anatomic correlation must be based on objective
findings. Patient completed functional questionnaires such as those recommended by the
Division as part of Quality Performance and Outcomes Payments (QPOP, see-Bllthé&8

Patient Specific Functional Scale, or other validated function scales can provide useful additional
confirmation.

B.8 Re-evaluation of treatment no less than every 3 to 4eeks

If a given treatment or modality is not producing positive results within 3ueeks or within

the time to produce effect in the guidelines, the treatment should be either modified or
discontinued. Before discontinuing the treatment, the provider should have a detailed discussion
with the patient to determine the reason for failorprbduce positive results. Reconsideration of
diagnosis should also occur in the event of a poor response to a seemingly rational intervention.

B.9 Surgical interventions

Surgery should be contemplated within the context of expected functional outcome and no
purely for the purpose of pain relief. The <co
itself is generally a misnomer. All operative interventions must be based upon positive

correlation of clinical findings, clinical course, and diagnogists. A comprehensive

assimilation of these factors must lead to a specific diagnosis with positive identification of
pathologic conditions.

B.10Six-month time frame

The prognosis drops precipitously for returning an injured worker to work once he/sherhas bee
temporarily totally disabled for more than six months. The emphasis within these guidelines is to
move patients along a continuum of care and return to work withirraamth time frame,
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whenever possible. It is important to note that time frames mbasb@ertinent for injuries that
do not involve workiime loss or are not occupationally related.

B.11Return to work

When considering retusto-work options following TBJ the practitioner must skillfully match
the individual's abilities (physical, cognitiveommunicativepsychological, and behavioral) and
the work requirements.

The practitioner must write detailed restrictions when returning an individual with TBI to limited
duty. An individual with TBI should never be released to "sedentary or light aittyout

specific physical, psychological, and cognitive limitations. The practitioner must understand
essential job functions and job requirements/duties, as well as all of the physical, visual,
cognitive, psychological, and behavioral demands of theithdal's job position before

returning him/her to full duty. Job duty clarification should be obtained from the employer or
others if necessary, including but not limited to: employer supererscr-worker, an

occupational health nurse, occupationatdpest, physical therapist, spedemguage

pathologist vocational rehabilitation specialist, case manager, industrial hygienist, or other
appropriately trained professional.

B.12Delayed recovery

For individuals with mild TBI (mTBI), strongly consider reqtieg a neuropsychological
evaluation, if not previously provided. Interdisciplinary rehabilitation treatment and vocational
goal setting may need to be initiated for those who are failing to make expected progress 6 to 12
weeks after an injury. In indivigus with mTBI, neurological recovery is generally achieved
within a range of weeks/miims up to one year pestjury (McCrea et al., 2009 but functional
improvements may be made beyond one.yBae Division recognizes that 0% of all
industrially injured individuals will not recover within the timelines outlined in this document
despite optimal car&uch individualshould have completed a full neuropsychological
evaluation. Thesmdividuals may require treatment beyond the limits discussed within this
document, but such treatment will require clear documentation by the authorized treating
providerfocusing on objedte functional gains afforded by further treatment.

B.13Guideline recommendations and inclusion of medicalvedence

All recommendations are based on available evidence and/or consensus judgbieision

staff methodologist (MD, MSPH) researched and adoltydture critique criteria. Literature

critiques were performed in a manner congruent with national standards and were completed
independent of the multidisciplinary task force group which drafted initial recommendations.

The methodology is describeddnet ai | on t he PlPaseaiscrefertothe websi t e
Divisionb6s website for evidence tables and st
used to develop the evidence statements.

When possible, guideline recommendations note the leweslidénce supporting the treatment
recommendation. It is generally recognized that early reports of a positive treatment effect are
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frequently weakened or overturned by subsequent research. When interpreting medical evidence
statements in the guidelinegtfollowing apply:

0 Consensus means the judgment of experienced professionals based on general medical
principles. Consensus recommendations are
wellaccepted, 0 figenerally acceggptsead,bd i Fdhede pt

O "Some evidenced means the recommendati on <c
study, which reported that a treatment was effective. The Division recognizes that further

research is |ikely to have an i mpact on th
0 TGood evidenceoO means the recommendation c
adequate scientific studies or at least one relevantqughty scientific study, which
reported that a treatment was effective. The Division recognizes that furthechesey
have an i mpact on the interventionods effec
0 AiStrong evidenceod means the recommendati on

relevant and higlguality scientific studies, which arrived at similar conclusions about the
effectiveness of a treatmiehe Division recognizes that further research is unlikely to
have an i mportant i mpact on the intervent.

There is limited and varied literature on TBI. Therefore, many of the studies cited focus on
athletes, military personnel, or stroke suovs.

All recommendations in the guideline are considered to represent reasonable care in

appropriately selected cases, irrespective of the level of evidence or consensus statement

attached to them. Those procedures considered inappropriate, unregsonafhecessary are
designated in the guideline as finot recommend

B.14Treatment of pre-existing conditions

The conditions that preexisted the work injury/disease will need to be managed under two
circumstances: (a) A prexisting condition exacerbated bywork injury/disease should be

treated until the patient has returned to their objectively verified prior level of functioning or
Maximum Medical Improvement (MMI); and (b) A pexisting condition not directly caused by

a work injury/disease but whichay prevent recovery from that injury should be treated until its
objectively verified negative impact has been controlled. The focus of treatment should remain
on the work injury/disease.

The remainder of this document should be interpreted within thenptees of these guideline
principles that may lead to more optimal medical and functional outcomes for injured workers.

B.15Post maximum medical improvement (MMI) care

This document includes recommendations for{histl care in appropate cases. (Refer to
Sedion H, Maintenance @nagement.)
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C. Introduction to traumatic brain i njury (TBI)

C.1 Definitions of TBI

Before a diagnosis of TBI is made, the physician should assess the level ofdsxqasare to

the individualusing available objective evidence. Accordinghte Institute of Medicine of the

National Academies, TBI is an injury to the head or brain caused by externally inflicted trauma
(Institute of Medicine, 2006 The Departmentde f ens e defines TBI as a
induced structural injury and/or physiological disruption of brain functions as a result of an

e x t er n gManafjement ;& ©oncussidviild Traumatic Brain Injury Working Group, 2016,

p. 6). TBI may be caused by a blow to the head from an object or by striking an object, by
acceleration or deceleration forces without impact, or by blast injury or penetration to the head

that disrupts the normal futian of the braifManagement of ConegionMild Traumatic Brain

Injury Working Group, 2016

A diagnosis of TBI is based on acute injury parameters and should be determined by the criteria
listed below. Severity of initial impairment following TBI is subdivided into two major

categories, nid TBI (mTBI) and moderate/severe TBI (M/S TBI). These definitions apply to the
initial severity of impairment and do not necessarily define or describe the degree of subsequent
impairment or disability.

After sustaining a TBI, whether initially diagnosasl mTBI (including complicated mTBI) or

M/'S TBI, assessment, evaluation, and testing
Treatment Guideline is appropriate when there are complex questions related to differential
diagnosis (brain injury versugher diagnosis) avhenthe patient is not progressing in cognitive
function and/or activities of daily living (ADLs). There should be a clear rationale for

undertaking testingndbr treatment under the M/S TBI Guideline.

C.l.a Mild TBI (mTBI)

mTBI is a tramatically induced physiological disruption of brain function, as manifested by at
least one of the following, documented witf24 to 72 hours of an injufAmerican Congress of
Rehabilitation Medicine Head Injury Interdisciplinary Special Interest Group,)1993

0 any loss of consciousness
0 any loss of memmy for events immediately before or after the injury
0 any alteration of mental status at the time of the injury (e.g., feeling dazed, disoriented, or

confusedManagement of Concussivild Traumatic Brain Injury Working Group,
2016

0 focal neurologickdeficit(s) that may or may not be transient but where the severity of the
injury does not exceed the following:

3 loss of consciousness for approximately 30 minutes or less,
3 at 30 minutes, a GlasgoComa Scale (GCS) of 135, and

3 posttraumatic amnesia () not greater than 24 hours.
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| f the GCS is not availabl e, the cl osest

postinjury should be used.

If the patient preseawith any of the above after 72 hours, the clinician will need to use
available inbrmation to construct a diagnosis.

C.1.b Complicated mTBI

Complicated mTBI is an mTBI accompanied by structural brain damage visualized on initial

structural neuroimaging. More patients in this group have slow or incomplete recovery as
compared to patients vabut this finding. However, the imaging finding alone may not fully
predict the clinical course of an individualtvimTBI (Grant L. Iverson, 2009Based on a
reanalysis of data from the Dikmen study, there is some evidence that mTBnayplccated

mTBI T whetherthe GCSis 15 or 13147 are similar with respect to the frequency of persistent

concussion sympns at one month and one yé@ikmen, Mahamer, & Temkin, 2007 The

term is not separately addressed in this guideline to determine care, but it should be understood

thatcomplicated mTBI cases will frequently require more extensive treatment than that
described under mTBI and may be given awess to care listed under M/S TBI as
appropriate for the individual. For t hose cases, refer to t
Medical Treatment Guideline.

C.1l.c Moderate/severe TBI (M/S TBI)

M/S TBIl is a traumatically induced physiological and/or anatongugition of brain function as

manifested by at least one of the followi#gnerican Congress of Rehabilitation Medicine Head

Injury Interdisciplinary Special Interest Group, 1993

0 dltered statef consciousnessr loss of consciousness for greater than 30 minutes,

O«

an initial GCS of 12 or less, and/oastlardized structural neunmaging evidence of
trauma, ankbr

v

0 posttraumatic amnesia (PTAjreater than 24 hours.

| f the GCS is not availabl e, the cl osest

postinjury should be used.
C.1.d Other terminology

Once a patient has met thateria defined above in Cdfor mTBlor C.1.bfor complicated

mTBI, the treatment patterns and diagnostic tools of this guideline apply. The following terms

are noted for information only.

0 Acquired brain injury (ABI): ABI refes to any type of brain injury that occurs after birth

a

Di

app

and that is not related to a congenital disorder or degenerative disease. In addition to TBI,

ABI also includes damage to the brain from internal factors such as lack of oxygen, brain

bleed, exposure timxins, infection, or pressure from a tumor. Although-trammatic
ABI may have symptoms and treatments in common with TBI, this guideline was

developed specifically for TBI. It is possible that some of these treatments may be useful

for other types of Bl.
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0 Concussion: There is some disagreement in the literature regarding definitions and
terminology.fiConcussionis used synonymously with mTBI in many papdrse term
is onlyreferencedn this guideline when describing studies using the terminology.

Paost-Concussive Syndrome (PCS): PCS is an accepted diagnasisgenerally

determined by the number of symptoms present aftexTd8l and how long they persist
However the symptoms used to determine the presence of PCS are frequently present in
those vithout mTB (Dean, O'Neill, & Sterr, 2002In this guideline, once a person has

been diagnosed with mTBI, any of the treatments for continuing symptoms maydbe use
Thus, the diagnostic category of PCS is not necessary and should not be used in isolation
to access the treatments in this guideline.

O«

C.2 Prevention

Prevention of injuries such as TBI is an essential component of any medical treatment guideline
or injury management program. TBI is a dynamic condition, and patients may deteriorate over
time in the areas of physical and mental health, cognition, employmeractwvites of daily

living (ADLSs). The following guidelinespecific definitions of the various typaad levels of
prevention are necessary to prevent the deterioration from a healthy state to pathology and to
successfully intervene at the levels of disablement descrilsstiion C.4, Disability

0 Primary pevention
The goal is the prevention of disease susceptible, or potentially susceptible,
population through specific measures, including general health promotion efforts. All
health providers should remind individuals, supervisamsl employers of the primary
measures for preventing recurring Bl

Always use appropriate protective equipment on jobs that require protection, including
following all of the employment policy and procedures related to the safety of the
individual, coworkers, or external customers. Exampéprimary preventiomnclude

3 Provide safety guidelines for employer premises;

3 Wearprotective helmets, complying withe American National Standards Institute
(ANSI), on jobs requiring protection from fallimapjects or electrical hazards;

3 Wearprotective helmets and headwearen involved in contact, collision, and other
sports such as biking, horseback ridingtsig, skiing, and snowboarding;

3 Wearsafety goggles or glasses on jobs that require protefroon flying objects or
debris;

3 Avoid walking on wet, slippery floorsn the worksite, or wear the appraie
footwear for the conditions;

3 Ensure that scaffolding has appropriate radiagdor harnessesnd that thewre in
good working order;
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3 Use ladders in accordance with Occupational Safety and Health Adminrstratio
(OSHA) recommendation®.g., makesure that ladds over 20 feet tall have cages);

3 Provide andiseairbagssafetybelts, etc., in motor vehicles;

3 Avoid alcohol and other drug use, including marijuana, during recreational activities
such as boating,umting, skiing, snowboarding, etc., while driving or operating
equipment, when working from elevated surfaces, amebek;

3 Avoid distracted dving (e.g., driving whilgexting,usingcell phone, etg

3 Practicefatigue management techniques, such asitigyduty hours and night shifts,
to maintain optimal energy lels for the required work tasks;

3 Weight management and regular exercise may decrease the likelihood of an injury as
well as length of recovery when an injury occurs.

0 Secondary gevention

Secondary preventiomicludes efforts to decrease duration of illness, severity of disease,
and sequelae through early diagnosis and prompt intervention.

mTBI is one of the most common neurologic disorders. Health care providers may play a
key role in improing outcomes following mTBI. Early diagnosis of individuals with

mild and moderate/severe TBI is critical in helping to avoid secondary symptoms and
problems in living. Individuals with a previous history of TBI, comontaehditions

psychiatric disordergognitive disorders, and substance abuse are also at greater risk for
poor outcome and represent an opportunity to reduce the effects of TBI. Such individuals
should receive appropriate referrals for the comorbid conditions, and treatment of these
comorbd conditions should be integrated into
For mTBI, providing education about symptoms, their management, and their probable
positive outcome is an essential component of treatment. Using the available diagnostic
information as the basis for providing education and providing written instructions on the
discharge sheet regardihgh-risk activities andiming for return to regular activities

may help to improve outcomes and prevent further injury. Written materialatancet
references that provide appropriate education for individuals with TBI and family and/or
support system about TBI care and prevention are available in English and Spanish from
the Centers for Disease Control and Prevention.

Workers who have susted a recent TBI should be especially cautious about returning

to work activities that may lead to a second TBI since second injuries occurring prior to a
full recovery fromthe initial mMTBImay have more serious consequences. Providers

should practice seadary prevention by setting appropriate restrictions for these workers
and workers who are suffering from impairment, such as dizziness, that could lead to falls
in some work environmentgRefer to Sectiors, Return to wrk.)
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0 Tertiary pevention

Tertiaryprevention acompasses the effort to decrease the degree of disability and
promote rehabilitation and restoration of function in individuals with chronic and
irreversible diseases and to prevent disease and disabilityohfjenanagement and
follow-up rvices may be required for select individuals with TBI with persistent
medical, cognitive, psychological, and/or functional skill deficits.

The majority of this guideline addresses secondary and tertiary prevention of disability for
workers with TBI.

C.3 Interdisciplinary rehabilitation p rofessionals

An interdisciplinarytreatment team is an alliance of professionals from different medical or
therapeutic disciplines (as described below) that provides a coordinatidemn programrlhe
particular treatmentaeds of the individual with TBI will determine the disciplines that make up
the teamThose with mTBI will generally require fewer digkines involved in their car€Refer
to SectiorD, Overview) The team establishes treatment priorities and goalsrandips
treatment. Team members contribute their respective skills, competencies, insight, and
perspectives to the rehabilitation process. This includes education, communication, and
alignment of expectatiorte optimizetreatment outcomes. It is highlyo@mmended that the
individual with TBI participate in team planning, along with his or her family and/or support
system, insurance carrier, case manager, ametmes the employer or retdrmwork

specialist when addressing retuigawork planning (Refer to Section GReturn to werk.)

The most common disciplines, in alphabetical order, involved in the medical and tatiabili
treatment of TBI includéut are not limited to:

0 Behavioral gychologist: @sychologist with special traimg, credentials, anlicensing
who specializes in the area of behavior analysis and treatment.

0 Behavioral aalyst amasted svel certified behaviaal analyst who designs and
supervises behaviakinterventions. Behavioral assessments by an analyst do not
substitute for ngropsychological assessments.

Case manager: Case managers are initially trained under a variety of disciplines such as
nursing, social work, and other health and human services fields and should be certified
through the Commission for Case Manager Cediion (CCMC). In order to achieve the

best possible outcome for everyone involved, it is best to provide case management

services in an environment in which the case manager, thetlieng c 1l i ent 6 s f am
andbr support systenand the appropriate sereipersonnelra able to communicate

directly (Case Management Society of America (CMSA), 901t6s crucial that the case

manager be thoroughly educated in the complexities of treating individuals with TBI.

O«

Case managers may perform Utilization Review (UR) astaopaase management
duties, but UR alone is not case management.

The primary functions of TBI case management are:
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o to obtain information through a comprehensive assessment of the injured individual
and his/ler family and/or support system;

o to work with the health care team, the injured worker, and family and/or support
system in development, monitoring, and implementation of a comprehensive case
management plan. Plan reassessment sheutdmpleted on a regular basis;

0 to optimize access to appropriate ltieaare serviceand maintain cost effectiveness;

o0 tointegrate and coordinate service delivery among all providers and to prevent
fragmentation of services ligcilitating communication and by involving the injured
worker and family and/or support syst@mthe decisiormaking process;

0 to educate and collaborate with the injured worker, family and/or support system, and
the health care team when necessary about treatment options, conipsaaseand
community resources;

0 to predict and avoid potential mplications.

0 Chiropractor: aredentialed and licensed doctor of chiropractic who assesses and treats
human illness and injury, including, but not limited to: musculoskeletal injuries;
movement dysfunction; impairments in strength, muscle tone, motoot@usture
coordination, endurancandfunctional mobility; neurological injuries; and loss of
function. Chiropractic utilizes joint manipulation and spinal and joint rehabilitation, along
with various therapies and modalities.

0 Clinical pharmacist: @hamacist with expertise in medication managemeletshe
might be useful for patients with multiple medication regimens.

O«

Clinical psychologistia psychologist with special training, credentials, and licensing who
specializes in the assessment and treatofgrérsonality and psychological disorders,
education and adjustment counseling, psychotherapy, and management of behavior

0 Driver rehabilitation pecialist: & individualwho is trainedn the health care field and
certified by the Association for Drivé&ehabilitation and the American Occupational
Therapy Association.

O«

Independent life skillsrainer: a individual with documented training to develop and

mai ntain an indivi dual 6Hmahensdlfphysicallf, o i ndepe
emotionally and eonomically. Services may includessessment, training, and

supervision or assistance to an individual with-sale medication supervisiqriask

completion communication skill buildinginterpersonal skill developmergocialization

therapeutic recedion sensory motor skillanobility or community transportation

training reduction or elimination of maladaptive behavjgmoblem solving skill
developmentbenefits coordinatigrresource coordinatigfinancial managemenand

household management.

0 Music therapist: a individual who is board certified and trained to use music within a
therapeutic relationship to improve cognitive, sensory, motor, communication, and
behavioral functions that have been affected by neurologic disease
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0 Neurologist: gohysician with special training and credentials in the area of the nervous
system who has successfully completed an approved residency in neurology.

(@]

Neurcophthalmologist: a ophthalmologist or neurologist who has completed an
approved residency in ophthalmogly or neurologywho has completedfallowship in
neurcophthalmologyandwho specializes in the treatment of visual disorders related to
the nervous system.

0 Neurootologist: aphysician whdas completed a fellowship in neurotology tw-o
neurology.

O«

Neuropsychologist: hcensed psychologist with knowledge of and special training in
brainbehavior relationshipsncluding neuropsychological assessment, causality of
neurobehavioral changes, and treatment and management of neurobehavioral disorders.

0 Neumscience arse: aregistered nurse (RN) who has certification in the treatment of
individual and family and/or support system responses to nervous system function and
dysfunction across the healthcare continuum.

0 Neurosurgeon (neurologicaligeon): gohyscian who has special training and
credentiés in the surgery of nervous system disorders and who has successfully
completed an approved residency in neurological surgery.

O«

Nurse: @ RN with specialty training, credenabnd licensing who specializes het
collection and assessment of health data, health teaching, and the provision of treatment
that issupportive and restorative to life and wiedling.

0 Occupationalhierapistaregisteredand licensedherapist who specializes in participation
in activities of daily living (ADLs).He/sheassesssand tread the physical, perceptual,
behavioral, and cognitive skills needed to performcaté, home maintenance, and
community skills He/she alsprovides patient and family and/or support system
education.

0 Occupational medicinehysician: gohysician who has education and training in
occupational medicinand preferably qualifies for board certification

O«

Optometrista specialist with training, credentials, and licensing who examines, assesses,
diagnoses, antleats select abnormal conditions of the eye and adnexa. Optometric scope
of practice varies from state to state. It is defined by statute and may include topical or
systemic medical therapMeurooptometrists are preferred.

0 Ophthalmologist: @hysicianwith training and credentigaln the diagnosis and treatment

of visual disorders, including related systemic conditions, who has successfully
completed an internship and an approved residency in ophthalmology. Ophthalmologists
are able to perform medicahd surgical procedures on the eye, orbit, and adnéaarc
ophthalmologists are preferred.

0 Otolaryngologist: hysician who specializes in ear, nose, and throat medical treatment
He/shehas completed a residency in otolaryngology.
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O«

O«

O«

O«

O«

Physical herapist: dicensed therapist with expertise in managing movement dysfunction
who specializes in the assessment and treatment of individuals with impairdedicits

and functional limitations in the areas of strength, muscle tone, motor control, posture,
coordinaton, balance, endurancand general functional mobilityie/sheworks to

improve functional independence, as well as prefadhily and/or support system and
patient education.

Physiatrist / prysical medicine and rehabilitatiohysician:a physician withspecial
training, credentialsand licensing in the field of physical medicine aalabilitation
He/shehas successfully completed an approved residency.

Psychiatrist/Buropsychiatrist: @hysician with special traing, credentials, and licensing
who Pecializes in the field of mental H#aand psychological disordende/shehas
successfully completed an approved residency in psychiatry. A neuropsychiatrist is a
psychiatrist who has specialized training, credentials, and licensimegimologically
basedbehavioral, cognitive, and emotional disturbances, including specialized training in
TBI.

Rehabilitation ounselorr@@ achel or 6s or masterds | evel <co
assisting individuals in the process of independent living, productivetacéad

vocational pursuits. This includes assistance with financial resources, housing,

community resources, social skills, vocational evaluation and treatment, integration back

into the workforce, and patient and family and/or support system counseling.

Rehabilitation mrse: @ RN who has certification in rehabilitation nursing. Rehabilitation
nursing is a specialty practice area within the field of nursing. It inveeasynizing
reporting, andreatinghuman responses of individuals and groups tegareor future
health problems resulting from changes in functional ability and lifeéhgsociation of
Rehabilitation Nurses (ARN), 2016

Rehabilitation gychologist: apecialty within psychology requiring additional training
that focuses on interdisciplinary teamwork to achieve optimal physical, psychological,
and interpersonal functioning for thosélwchronic or traumatic injurie@merican

Board of Professional Psychology, 2017

Social worker: ama s t e r,dcensdd socia Worker who specializes in patient and
family relationships, as well as housing, financial resources, and society reintegration.

SpeecHanguage pthologist: ecerified, licensel, andma st er 6 s or doctor al
who specializes in the assessment and treatment of individuals in the areas of
communication (speech, language, social skills, ypamgnition, swallowingand

family and/or support system patiesttucation.

Therapeutic recreatiopscialist: o achel or 6s or masterds | evel
in the assessment and treatment of individuals in the areas of planning and management

of leisure activities, time management, mental health througbatan, and community

access.
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C.4 Disability

The World Health Organization (WH@pnceptualizedisability as the interactioof health
condiions with environmental factorsych as social and legal structyrasd personal factors
(including age, educatioand coping stylgs

For the purposes of this guideline, we are adopting the International Classification of
Functioning, Disability, and Health (ICF)

This model recognizes the interactibatweerthe health condition and three major components:

body fundions and structures, activity, and participation. These in turn are influenced by
environmental and personal issues. The following definitions are used:

0

O«

O«

Body functions: ysiological functions of body systems, including psychological
functions.

Activity limitations: dfficulties an individual may have in executing activities.

Participation estrictions: poblems an individual may experience in involvement in life
situations.

Disability: ectivity limitations and/or participation restrictions in an indivitwéh a
health condition, disorder, or disease.

Because of the nature of TBI and the nature of learning and memory, functional skills often
canrot be generalized across waRkvironments. Therefore, the assessment of function,
evaluation, and treatmentaiid not only consider the injured worker but also include

eval uations of the individual 6s #nr eal wor |
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D.Overview

The overview is intended to assist providers in caring for patients post RéBted ewdience
statements and supporting literature can be found at the end of this $8etommended
considerationshouldbe accomplished in a timely manner.

Payersand providershould refer to specific treatment and diagnostic sections to determine
coveragdor payment.

D.1 Prognosis and risk fctors

In general, 7690% ofpeople withmTBI fully recover in less than 90 daychose who suffer an
mTBI may continue to report symptoms for several months or y€arsoll et al., 2004Hou et
al., 2012 Weightman, Bolgla, McCulloch, & Peterson, 2010

A number of factos appear to increase the risk for symptom prolongation:

w

0 Glasgow Coma Scakrore ofless than 15 at 2 hours pasjury (National Institute for
Health and Clinical Excellence (NICE), 2007

work risk factors, such as very demanding or stressful vocations or being empltyed
currentjob for a short period of time;

O«

O«

age above 40 years;

O«

injury complicated by the presence of intracahiesions, current or previous;

O«

history of prior brain injury, cognitive impairment, learning digiéies, or developmental
delay;

O«

associaed orthopedicsoft tissue, or organ injuries;

O«

pre-injury issues with general health or psychosocialeing;

O«

psychological factors such as depressposttraumatic stresdisorder,or anxiety (see
evidence statement below);

o

0 preinjury history of migaines or other recurrent headaches.

CT or MRIfindings that do not necessitate surgery nor result in significant initial neurologic
findings on physical exam may still result in a complex recovery. All patients with awy CT
MRI findings should be evaluad by providers specializing in brain injury care. Upon initial
presentation, knospital observation may be requif€htario Neurotrauma Foundation, 2013
These patients are usually labeled complicaté®&! and will often need canender the
Divisionds Moderate/ Severe Traumatic Brain | n

D.2 First 2 weeks of postinjury care

0 Patienteducation regarding the expectation fecavery is an important component of
initial care. Although initially symptoms acemmon, these can usually be managed with
conservative measures and avoidance of aggravating factors.

Mild Traumatic Brain Injuryi ReferemedVersion Exhibit Page Numbet9



Because recovery is expected in the majority of cases, it is important to initially focus the
patient on the likelihood of full recovery over a relatiwehort period of tim¢Ontario
Neurotrauma Foundation, 20L& ommon postnjury complaints are listed below.

w

0 There should be aethiled focused neurological exam layphysician experienced in

mTBI within the first week with documeattion of symptoms ahrisk factorsBy seven

days posinjury, a complete history and neurologic exam must be performed by a
physician knowledgeable in mTBI protocols. The exam should define any symptoms that
are continuing and also identify risks for pstasnce of mTBI symptom®ntario

Neurotrauma Foundation, 2013

Common mTBI symptoms include thalbwing (Prince & Bruhns, 201)7

0 headaches

0 dleep disturbances

0 dizziness

0 nausea

0 visual disturbances

0 photophobia

0 phonophobidtyperacusis

0 tinnitus

0 attention and memory problems
0 dow processing of informatign
0 difficulty multi-tasking

0 increased distractibility

0 losing oneds;train of thought
0 feeling foggy

0 fatigue likely multi-factorial

In order to decrease symptoms of distress and concern over normal reactions to mTBI injury, the
secondvisit should allow for expanded time if there are any remaining symptoms. Patients often
express cognitive problems (e.g., difficulty watiention, memoryor solving problems) or

emotional issues (e.g., increased intoleramggitability) secondary to the mTBI. The provider

must realize that these symptoms may arise from other secondary problems related to the injury.
For example, if thre is significant cervical spasm or myofascial pain in the neck, this may cause
or contribute to the severity of headaches. Also, it is not uncommon for patients to have mild
vestibular problems and/or issues with visual tracking. Patients frequentty ttrepeymptoms
associated with these abnormalities as dizziness or difficulty with reading and comprehension.
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Also, non-brainrelated injuries magontributeto difficulty with physical activities oto
sensation opain which interferes with readingtention andsleep.

Small studies of mTBI have noted that PTSD can increase the risk fetdongymptoms
(HaarbaueKrupa et al., 201;AWarren et al., 2015 Several studies evaluating models for mTBI
predictors have noted that years of educationjrguey psychiatric disorders, and prior TBI

were strong predictors &monthpostconcussive syntpms, and these should be considered as
risk factors for patients with continuing symptoms. In the same manner, patients should be
screened for psychological issuesaddition to PTS¥Cnossen et al., 201kZingsma et al.,

2015.

Detailed questioning in all of these areas is important. It is equally important to report when no
symptoms are present in thessmmon areas of mTBI complaints.

The essential areas to addr@sthe initial two weeks postjury are:

O«

obtaining sufficient sleep;

O«

avoiding drinking alcohol or use of medicatiant prescribed by the provider;

O«

identifying and treating stress includingxeety, depressigrand other psychological
symptoms;

O«

conservative treatment of headaches and other mino(@atario Neurotrauma
Foundation, 2013

D.3 Weeks 28 postinjury symptom management

0 All patients with concerning clinical findgs on exam should be referred expeditiotsly
a physician specialisHowever, a referral to a physician specialist is usually not required
for most patients with symptoms not accompanied by neurological findings on exam due
to thehigh-expectedecoveryrate for uncomplicated mTBI.

0 Itis recommended that the first set of early treatment includes sleep hygiene
recommendations; limited use of caffeine, tobacco, and alcohol; progressive return to
normal work activity and exercise; prevention of subsequesud imjuries; and
reassurance and seffanagement.

0 When symptoms persist beyosevendays, a number of conservative measarased at
the causes identified ithe thorough physical exam can be effective.

O«

Early conservative treatmesfor the following comlitionsinclude:

3 Pain: Over the counter medication for headaches and neck pain should be
encouraged. Ergonomic positioning of the head/neck at work or home may also be
important. For headaches persisting beyiou weeks or causing incapacitating
symptomsrefer to the headache portion of this guideline for a number of available
treatments.
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3 Photophobia: Lights may disturb patients with mTBI-4L tinted lenses, neutral
tinted lensesand/or other ambient lighting changes may be beneficial in managing
this symptom.

3 Hyperacusis: Some patients may suffer from acute sensitivity to sounds encountered
in everyday life. In these situatigrtheuse of ear filters that do not compromise
safetyare likely to be beneficial.

3 Sleep disturbances: Problems withegleshould be addressed early and followed
throughout the course for mTBI. Lack of sleep may be a primary instigator of
cognitive complaints and is commonmTBI. Patients should be advised regarding
normal sleep hygiene measuréhese includeavoiding se of computers or mobile
phones for several hours before bedtimeiting use of caffeine or alcohaind
following a regular schedule for going to bed and arising. Use of a sleep diary may
assist in adjusting sleep times. Persistent sleep disturbanycalsoee addressed
with cognitive behavioral theragntario Neurotrauma Foundation, 2Q1Refer to
SectionF.4, Sleepdisturbances.

3 Cognitive @mplaints: In most cases, persistent cognitive complaints are associated
with other riskfactors such as additional medical problems, negativebsé#fs or
expectations, or low coping skills. When symptoms persist beyond 2 weelseand
exerting any influence odaily functioning, they must be addressed by the physician.

In mTBI, it is raely appropriate to supplement treatment with medication for
cognitive issues. If medication is prescribed, the provider should follow the patient
closely, especially when prescribing medication with a risk for-kemnign addiction.

Use of calendars or rendars on mobile phones or computers are likely to be useful
during the initial stage of recovery. The
assistance.

3 Balance and visual problems: Balance and vestibular complaints, such as dizziness
and disequilibriumand visual changes may be subtle and not detected using common
neurological testing.

The provider should consider limited treatment by qualified personnel if the
vestibular or visual symptoms continue beyond the first 2 weeks. Limited treatment
can usubly be provided by a therapist with a specialty in these areas (e.g., vestibular
therapist).

Visual symptoms may be addressed with visual tracking rehabilitation in a limited
number of visits. The efficacy of visual training / vision therapy withougthéance
of a specialist is unproven. Therefore, it should be provided by a trained therapist
such as a vestibular therapist.

0 Hearing loss or tinnitus: Any reported hearing loss requires evaluation. If tinnitus
persists, no specific treatment during thataaecovery period is usually
recommended; however, evaluation by a specialist is recommended for persistent
symptoms.
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o Psychological concerns: It is appropriate to screen patients for anxiety, depression,
stressand posttraumatic stress disorder atobegin treatment if one of these is
identified.

o Fatigue:Fatigue associated with TBI is distinct from tiredness or sleepiness.
Treatment for fatigue should include exploration of other accompanying issues.
Patientreported fatigue can also have a psychaalgbasis, so it is important to
account for the i mpact of stress and/ or
Treatmenmay require a combination of rest, sleep, and change oBhsklight
therapyhas beeshown to bauseful to relieveomphints of fatigue and could be
suggested for morning and afternoon use in those with fatigue.

o Persistent symptoms without likely identifiable pathologic findings: These should be
acknowledged and providers may initially treat them with the simple conservati
measures described. Not all reported symptoms in mTBI require prolonged or
complex treatment.

D.4 Assessment of current function

This may be done by opended questioning supplemented with a reliable, generally accepted
functional selreport assessmentaipsuch aghe Rivermead Post Concussion Symptoms and
Neuobehavioral Symptom Inventofilanagementf ConcussiorMild Traumatic Brain Injury
Working Group, 20160ntario Neurotrauma Foundation, 20I1Bhe Rivermead Post
Concussion Symptoms and Neurobehavioral Symptom takeis not to be used as a
diagnostic toolFunctional status evaluations not only assist the proindenroosing appropriate
returnto-work modifications, they also establish the efficacy, or lack thereof, for current
treatmentSee Positive Patient Remse under General Guideline Principles abBagers may
temporarily discontinue coverage of treatment if providers are not documenting patient
functional improvement or progred3ayers are required to request that providers document
improvement or lackhereof before discontinuing coverage.

D.5 Resumption of normal activities

The provider should individualize recommendations for rest and timelines for resumption of
modified and normal activities based on the individual circumstances of the patidns/aad

work. It is suggested that the patient receive recommendations for decreased cognitive and
physical activities during the first 24 hours, particularly if those activities increase any symptoms
for the patient such as headache and/or photopholi@arn cases, the patient should return to
limited work activitiesafter the first 24 hours with limitations on intensive physical or cognitive
activities. General guidelines have suggested that the progress of activities be based on the
intensity or recurrencef physical symptoms by the patient. However, the provider will need to
weigh all this information in conjunction with the specific work load for the patient.

Literature supports an individualized approach. One dtuaked atyoung patient$11-18 years
old) with mTBI and comparethe treatment of rest or usual caretfaysepatientswith signs of
injury based on neurocognitiand balancéestingandthose only reporting symptoms. &h
patientswith signs of injury ortesting benefited from the rest.dontrast, hose with only
symptoms were &s likely to benefit from rest, aridey were more likely to remain symptomatic
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threedays after injury when presbed res(Sufrinko et al., 201)7 A recent review of the

literature found no quality studies but suggested that low level of exercise could benefit athletes
post mTBI(Sawyer, Vesci, & McLeod, 20)60f note, in a randomized trial of adults with

mTBI who received emergency room discharge instructions of two kinds of rest (cognitive rest
or gradual return to duty), there was no difference between the groupsngdiang off work or
school, change in the pesbncussion symptom score, or follow up physician visits. 30% had
some symptomstd weekqVarner et al., 201)7 Other reviews and consensus statements
confirm the lack of evidence for lortgrm rest or specific nemdividualized return to activity
(Collins et al., 2016Kamins et al., 203;,McCrory et al., 201) Literature suggests that people
who have had multiple TBIs may recover more slowly and thus rkeyn@re time to return to
normal function.

D.6 Return to work or study

Most patients can return to work within the first week when modified duty is available. The
provider should carefully consider the patien
addess these?sychological factors also need to be considered when evaluating the

appropriateness of returning the patient back to wRestricting work during the initial stages

of recovery may be indicated to promote recovery. Initially, many patient\ee reduced

hours at work, rest breakand reduced task assignments. Both physical and cognitive duties

should be nosstressful initially, with a gradual increase in activity based on improvement and/or
resolution of symptoms. The individual shoulddoenpetent in most basic ADLs before return

to work is considered. The pradr may need to engage a rettmrwork specialist or employer
contact to obtain a job description and asses
Safety sensitive pasbns suchasresponsibilitieghatrequiredriving orwork on laddersat

heights,or across scaffolding may require reduced duties for some time until adverse symptoms
which might affect job duties have abated. Repeated evaluation of both symptomgratideco

status is recommended to help guide management considerBtigslogic changes on a

varietyof diagnostic tests after sports concussion appear to persist longer than clinical changes.
Clinical assessment should be used to determine relevaiityaamd work(Kamins et al.,

2017).

D.7 Further testing

Studies support the concept that for most patieetisropsychological testing is not advocated

and is norequired for mTBI during the first 30 days ahatfull neuropsychological battery can

be delayedOntario Neurotrauma Foundation, 2018owever, if the provider has clearly

delineated psychological complaints such as post tracsyatiptoms, anxiety, or other areas

that may require testing, neuropsychological or psychological testing may be recommended
earlier(Ponsford et al., 20)2If earlier testing ishoughtto be necessary to verify or establish
specific information I n a case, It shoul d ass
behavioral deficitsand/or cognitive deficitdt should alsaconsider if secondary psychoiogl

issues may be interfering with cognitive functions. Serial testing may be helpful in tracking the
patientds status over ti me.

One study documented productivity loss in patients with mTBI and persistertdgnustssion
symptoms and comorbid psychiatoendition(Silverberg, Panenka, & Iverson, 2018hus,
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treatment of psychological conditions is important for full functional recovery.

Screening psychogical tests focused on anxiety, stress, depression, and/or post traumatic
symptoms, such as those adopted by the Divisi
Performance and Outcome Payments (QPOP, see R&lept8gram may be performed by

primary care proders at any time.

D.8 8-12weeks postinjury c are

If a patient has persistent symptoms or complaints at 60 days and the initial portion of this

guideline has been completed, it is suggested that a referral be made to a neurologist or

physiatrist with extense experience in mTBI treatment. It is important for the primary provider

to remember that many frequently reported symptoms may be related to other physiologically

based diagnoses, psychologisaiues or pain issues. The considerations that exist fayrgh

pain patients also may be present for these p
Medical Treatment Guideline may be more appropriatedtiepts with multiple injuries.

When continuing symptoms persist:

0 Repeat detailed neurological eneion by 90 days poshjury.

O«

Complete neuropsychological testing, if not already perforf@edario Neurotrauma
Foundation, 2013

0 Referto other qualified specialists, such as neuropsychologists, ophthalmologists, or
neurgotologistswhen continuing symptom complaints suggest additional pathology.

0 Reassure patients that for most people with mTBI, persistent symptoms are unlikely to
significantly interfere with most daily living activities and can be ameliorated with
rehabilitation techiques.

0 Reinforce the positive prognosis with the injured work®rerall, the need for lonterm
treatment of a patient with mTBI is uncommon.

In approximately 1€25% of patients, chronic symptoms requiring treatment are associated with
mTBI (Ontario Neurotrauma Foundation, 2Q0X3ie et al., 201) In individuals with mTBlI,
neurologcal recovery is generally ieved abneyear posiinjury or sooner, but functional

changes occur beyommheyear. In the absence of secondary or tertiary complications like
hydrocephalus, seizures, initial abnormal MRI findings, or exxial fluid collections (e.qg.,

subdural or epidural fluid collections), ongoing improvement with eventual stability of
symptoms is the general expectation after mTBI. Deterioration over time after mTBI is
uncommonln situations where patients have worsening complaigsminuing symptoms

affecting function after mTBI, other issues such as psychosocial issues, sleep disturbance, pain
or other medical issues should be considered in the differdragosis

D.9 Multiple mTBIs v ersus chronic exposure to concussiverces

Studies on chronic traumatic encephalopathy (C3rg)based on the respective number of
recalled traumatic brain events and autopsy findings. Currentliagnosis of CTEan only be
made post mortem. The applicability of these data outside of sptatsd injury, in which a
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stereotypic application of force may have occurred multiple times and without opportunity for
recovery, is not knowrTrhese limitations doot allow for a reasonable determination of the type
or number of previous events that mightretate to permanent damage.

Thus, any cases alleging multiple events as causative for permanent neurological impairment
will need to be determined on an individual basis. A comprehensive diagnostic evaluation should
be completed to rule out dementias tres neurological factors.

Tables of evidence statements and supporting literature for the Overview

Evidence statements regarding prognosis and risk factors

Good evidence | Evidence statement Citation Design

Psychosocial factors such as{i (Cassidy et al.,| Systematic

injury geneal health are 2019 review of
important determinants of observational
recovery from acute mild head studies

injury and may be as predictive
or more predictive of recovery
than such phenomena as
abnormal CT findings.

TBI is associated with an (Fazel, Wolf, | Longitudinal
important increase in risk of all | Pillas, cohort study
cause mortality six months and| Lichtenstein, &| from a

more after injury. This includes| Langstrom, population
death from suicide, assault, anq 20149 regstry
unintentionainjuries. The database

increase in risk is approximatel
threefold, and it appears to be
independent of
sociodemographic factors such
as income and marital status.
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Evidence statements regarding prognosis and risk factors

Some evidence| Evidence statement Citation Design
While neuropsychological (Dikmen et al., | Prospective
testing scores resolve in 2017 cohort study

complicated and uncomplicateq
mTBI patients during the year
after injury, a significant level of
physical, cognitive, and
emotional symmims persist for
some patients 1 year after injur
when compared to symptoms
reported by patients who had
been admitted to hospital
emergency departments with
nonthead injuries.

Patients who have been seen if
an emergency department for 3
uncomplicated mTBI do as well
on a battery of standard
neuropsychological tests as
patients who have been treateg
an emergencdepartment for
northead injuries when these
tests are administered one mor
after the date of injury.

Studiesregarding prognosis and risk factowst resulting in evidence statements

In one study, 16% of patients with mTBI had lower executive foncit 1 year. This
was related to postoncussion symptoms, mood, and seffort(BarkerCollo et al.,
2015. Another study noted that those with symmpsoat 1 year had significant
psychological risk factors at 1 monfbosoi et al., 2016

Perceived injustice, a belief that one has been treated unfairlysxadpctfully, is als
associated with persistent pasincussive sympton{&. L. Iverson, Terry, Karr,
Panenka, & Silverberg, 20)1.8

An additional study idetified worse performance on complex attention, cognitive
flexibility, processing speed, and executive function for those with PTSD and mTH
compared to PTSD alone or contretsch et al., 2037
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Studiesregarding prognosis and risk factoist resulting in evidence statements

A study of young military members experiencing reported-postussion symptoms i
a questionnaire found that depression, traumatic stress, loss of consciousness gr
than 15 minutes, post traumatic amnesida@4rs or more, initial normal CT scans, af
poor effort or symptom magnification were all associated with positiveqoostussion
symptoms. The study emphasized for the need for clinical evaluations rather than

reliance on checklistd.ange et al., 2013

Other studies confirm the association of increaseersptirted symptoms with injury
related stress and premorbid mental and physical health {€&assdy et al., 2034

Evidence statements regarding vestibular symptoms and treatment

Some evidence

Evidence statement Citation Design

In patients with a sporelated (K. J. Randomized
concussion who have persistent] Schneider et | clinical trial
dizziness, neck a, and/or al., 2014

headache 10 days after injury af
who are suspected by a physicia
of having vestibular involvement
or cervical spine involvement, ai
8 week program of combined
cervical physiotherapy and
vestibular rehabilitation is likely
to improve the ratefanedical
clearance for return to sport.
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Evidence statements regarding psychological treatment

Some evidencg Evidence statement Citation Design
From a small study: 5 individua| (Bryant, Single-blind
sessions, 1.5 hours long, of Moulds, randomized
Cognitive Behavioral Therapy | Guthrie, & clinical trial
(CBT) initiated for patients Nixon, 2003
diagnosed with acute stress
disorder early after TBI are
significantly more effectivéhan
supportive counseling in
preventing chronic PTSD in
patients who develop acute stre
disorder following mTBI.

Evidence statements regarding fatigue

Strong Evidence statement Citation Design

evidence
Subjective fatigue is more (Mollayeva et | Systematic
prevalent following mTBI than i al., 2013 review of
healthy controls. prognostic
It is important to note that studig studies of TBI
differ in how fatigue is defined,
how it is tested for, and how
results are interpreted. This lea
to uncertainty in estimates of th
frequency of fatigue.

Good evdence | Evidence statement Citation Design
Baseline fatigue, medical (Mollayeva et | Systematic
comorbidity, and litigation are | al., 2014 review of
likely to be risk factors for prognosic

fatigue in patients recovering
from mTBI.

studies of TBI

Some postraumatic symptoms
such as fatigue are not specific
head injury but also occur with
non-head injuries such as
fractures, sprains, and other

injuries which are not associate

(Cassidy et al.,
2014

Systematic
review of
observational
studies
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Evidence statements regarding fatigue
with TBI.

Some evidencd Evidence statement Citation Design
A blue light therapy device with| (Sindair, Randomized
a wavelength of 465 nm, used i| Ponsford, clinical trial
the morning upn awakening, Taffe, Lockley,
can alleviate the severity of & Rajaratnam,
fatigue associated with TBI, butj 2014
the benefits do not persist after
the use of the light has been
discontinued.

Evidence statements regarding early symptoms

Some evidencd Evidence statement Citation Design
There is little symptomatic or (Matuseviciene,| Randomized
functional gain for patients who | Eriksson, & clinical trial
have persigng symptoms, such | DeBoussard,
as headaches, fatigue, blurred |2016
vision, sleep disturbance, and th
like 10 days after an mTBI, and
are referred for an early single
follow-up office visit with a
specialist.
Early and active individual (Elgmark Singleblind
rehabilitation treatment initiated | Andersson, randomized
within 2 to 8 weeks after an mTH Emanuelson, clinical trial
injury for patients with post Bjorklund, &
concussion symtpms does not | Stalhammar,
significantly reduce post 2007

concussion symptoms or improy
life satisfaction one year after
injury, compared with a nen
intervention control group.
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Evidence statements regarding return to work

Some evidenc{ Evidence statement Citation Design

Predictors of delayed return to | (Cancelliere et| Systematic

work include a lower level of al., 2014 review of
education, nausea or vomiting observational
admission to an emergency studies

room, extracranial injuries in
addition to mTBI, and severe
pain early after injury. Most
workers with mTBI return to
work within 3 to 6 months after
injury, but there is a smal
percentage (5% to 20%) who
face persisting problems 1 to 2
years after injury.

Evidence statements regarding persistent mTBI symptoms

Good evidencg Evidence statement Citation Design
In the setting of mTBI, patients | (Cassidy et al.,| Systematic
are likely to report their pre 20149 review of
injury status as more favorable observational
than it was likely to have been studies

since they tend to rept fewer
pre-injury problems with
common phenomena such as
misplacing car keys and
forgetting where they parked
than are reported by healthy
uninjured volunteers.

Studies not resulting in evidence statements

Many symptoms reported after mTBI are also frequently reported after other trauf
injuries and are not pathognomonic for mTBI. Puréeehluation questionnaires
regarding function may not accurately reflect ldagn changes and can be affected
IQ. In general, return to normal function can be expegteitger, Jones, Frampton,
Ardagh, & Anderson, 2007
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Evidence statements regarding chronic traumatic encephalopathy (CTE)

Some evidencq Evidence statement Citation Design
A history of repeated mTBI is a| (McKee et al., | Descriptive
risk factor for the development | 2013 study of autopsy
of chronic traumatic findings

encephalopathy, and among
football players, the number of
seasons of play may be
correlated with the severity of
disease.
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E. Diagnosis

E.1 Initial diagnostic procedures
E.1.a History of injury

In order to establish the TBI diagnosis and treatment plans/goals, it is a generally accepted and
widely used practice for a qualified practitioner tan a thorough history of the injury.
Recommended data obtained in the histaking generally should include:

0 ldentification éta: Identification data should include name, address, age, gender, and
matrital/relationship status.

0 Precipitating gent: Information regarding the detailed circumstances of the TBI should

include where and when the injury occurred, how the injury occurred, what the individual

was doing at the time of the injury, and what happened. This may necessitate acquiring
information fromother sources if the patient does not have full reBalports from first

responders should be obtained. If possible, collaborative information (e.g., witnesses,
paramedic report, etc.) should be obtained to seek details of the event and the injured
peronds behavioral and cognitive responses i
presence of alcohol and/or drug use at or prior to the time of the injury should be noted.

All of this history should be used when establishing the presence of a TBI caused by a
work-related event.

If the injury occurred as a result of a motor vehicle crash, information should be obtained
as to: the speed of the vehicle; position or location of the injured worker; use of restraints
or helmet; degree of damage to the vehicle; thkoinvolved vehicles, if known;

involvement of EMS system, if any; and acute or-aabte accidentelated physical
complaints or injuries, including other people involved, if known. The crash outcome
regarding nofirBI complaints/injuries may enhance amderstanding of the forces

involved in the accident and will minimize the possibility of unrecognized physical

injury. The accident report and any police records should be obtained and reviewed if
available.

If the injury occurred as a result of a fatiformation should be obtained regarding the
type of fall, distance of the fall, type of surface, etc. The goal is to provide a review of the
biomechanical forces involved in the event.

0 Alteration in ®nsciousness: History should include a review of atoefplaints,

presenting problems, and symptoms, with the goal of obtaining additional information
regarding the alteration of consciousness associated with the index injury. Generally
accepted data should include information about duration of alteratroerafl status,
including consciousness, degree and length of retrograde and PTA, as well as cognitive,
behavioral, and physical impairments, with collateral sources of information when
possible. Information should be collected regarding various timevatsfior the

following:
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o Currents atus: This is a report of the indiuvi
complaints, functional problems, etc.

o Initalst atus: This is a report of the individ
the injury, symptoms;omplaints, functional problems, etc. The GCS, when
performed in the field and the emergency department, may aid in grading the severity
of TBI. Individuals with mTBIs may have a normal score on the GCS. Serial GCS
scores may be helpful when intoxicatioay be a factor. It may be helpful to ask the
patient to describe in detail the first event they remember after the injury in order to
asses®TA or loss of time sequence and what events they remembezdiately
prior to the injury(Ruff et al., 2009 When evaluating alteration in mehssate at the

time of the injury, It 1 s also iIimportant
to the distressing evers a practical exampl¢he provider should contemplate
whet her the feeling of MfAbei ngnatnumbing 6 coul

It is possible to have dazing due to TBI including emotional reactions (e.g., numbing
and/or detachment) or even acute pain in relation to the event. The diagnosis of acute
stress disorder should be considered in evaluating individuals @astigbe mTBI.

o Evolution of neurologicaltsat us: Thi s i s a report of <cha
recovery between the time of the injury and the present, including symptoms,
complaints, and functional problems. The

to return to independent activity is relevant to understanding the course of the injury.

A family and/ or support system member s h
his/herusual duties is often helpful. Other measures of functional activitytbat

standardized and can be repeated during treatment may also be useful.

0 Reviewof medicale cor ds : I n addi t i-ceporttpractitiorfers shouhdd i v i d
attempt to obtain and review any external sources of data, including police reports,

amlulance reports, emergency department records, eyewitness repoentgigyre

medical records, etc. The practitioner should utilize this information to establish or verify

the probable degree of trauma involved in the incident and the consistency bewgeen th

reports and current symptoms.

0 Medical/health story: Taking a history is a generally accepted practice and should
include a history of past and current illnesses, injuries, prevViBisor other disabilities,
seizures/epilepsy, stroke, cerebrovascdisease, developmental/intellectual disabilities,
neurodegenerative disorders, any previous intracranial pathology (such as infections,
tumors, congenital malformations), pain, previous surgeries of any kind, mental health
and medication history, sleepsdrders, educational history, and other medical/health
data. A report from family and/or support system members or other persons
knowledgeable about the individual with TBI relevant to-ipjary as compared to post
injury function should be obtained.

0 Activities of daily iving (ADLS): A thorough history should be taken of daily activities.
Basic ADLs include: seltare and personal hygiene, communication, ambulation,
attaining all normal living postures, travel, repecialized hand activities, sexual
function, sleep, and social and recreaal activities. Instrumental activities of daily
living (IADLS) are complex sel€are activities that may be delegated to others (e.g.,
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financial management, medications, meal preparation). This assessment shoe&dedelin
the changes in the individual s ability to
any assistance needed from family members or others.

O«

Family hstory: Family history should include psychiatric, including substance use and
abuse, medicdkgalinvolvement, and medical history of illness or disability within the
family that is relevant to the individual 6

0 Social hstory

o0 Living situation: This should include marital history, family and/or support system
members, household makeup, sigaint others, etc.

0 Occupationalhst ory: This should include the nar
employer job title, primary job duties, special licenses or certifications, length of
employment, prior places and dates of employment, and previousreaiid
injuries and their outcomes.

o Developmentahistory: This should include educational history, highest level of
education obtained, learning disabilities or disorders, any developmental delay, abuse,
or neglect, etc.

o Avocations: This should include konon noroccupational activities, including
leisure activities such as sports, hobbies, and personal interests.

0 Substance usadtory: This should be obtained (particularly if there is data to suggest
substance abuse was involved in the injury) along iwftirmation related to the
amount and duration of alcohol, drug, and marijuana use, licit and illicit, including
prescription drug use and/or abuse.

o Legal hstory: DUIs, violence, speeding/reckless driving violations, and other
medical/legal issues.

0 Reviewof systems: This is a generally accepted practice and should include a complete
review of body systems and functions.

O«

Pain dagnosis: This is recommended, especially during the first visit to document all
body parts involved. This should include a paegdam completed by the patient, if able.

0 Psychatric history: Psychiatric history should be assessed at the initial visit and at
follow-up visits. Depression and anxiety are common conditionspangy and following

TBI, and symptoms may be subtle or pparent unless directly assessed. Individuals
may not always present with complaints of sadness or anxiety, but instead they may
express feelingther symptoms that are commonly seen in clinical depression or anxiety,
particularly disturbances of sleep agrergy. Many individuals also tend to focus on
somatic complaints that do not always correlate with objective findings. Therefore, it is
crucial to question the individudamily and/or support systerand preinjury medical
records about significant chges in appetite, sleep disturbances (including nightmares),
decreased interest in pleasurable activities, loss of energy, diminished ability to think or
concentrate, irritability, suicidal ideation, history of suicide attepgstgchiatric

Mild Traumatic Brain Injuryi ReferemedVersion Exhibit Page Numbes5



hospitalizatios, mental health treatmerdandfeelings of emptiness, worthlessness, and
excessive guilt.

E.1.b Physical kamination

This is a weHaccepted practice and should be performed by a qualified practitioner. A thorough
trauma exam should be done during the ingiedm and the first followap visit toensureall
complaints are addressed. The exam should include a complete cgpineaixam. It is

hypothesized that dysfunction of the brain stem secondary to TBI may significantly contribute to
the usual balance amsteep complaints accompanying mTBI.

E.1.c Neurological examination

A neurological examination should be performed by a qualified practitioner and should include a
mental status examination. A comprehensive neurological examination includes, but is not
limited to, mental status, cranial nerves, motor status, sensory status, balance and coordination,
and gait and station. The mental status examination involves both formal and informal
observations. 't includes obser vibéehavmmls about
decorum, personal hygiene, ability to provide a history, and ability to follow directions. A formal
(structured) cognitive examination should be performed to the extent indicated by the situation. It
i ncludes an ass es slenaess, orienfationt, &ttentian,rcahcentratdry a |l 6 s
memory, affect, mood, thought process and content, language, ability to perform simple
calculations, and higher order assessments of reasguidgment, and insigliGuskiewicz,

Perrin, & Gansneder, 1996uskiewicz & RegisteMihalik, 2017). Using a standard approach

for all visits assists serial funohal assessment.

E.1.d Neuropsychological galuation

This is the evaluation of cognitive processes and behavior using psychological and
neuropsychological testing to assess central nervous system function and to diagnose specific
behavioral or cognitive defigtor disorders. Neuropsychological assessments are generally
accepted and widely used as a valuable component of the diagnosis and management of
individuals with TBI. They include sensitive tests that are used to detect cognitive deficits,
severity of impament, and improvement over time. Neuropsychological assessment assists in
the differential diagnosis of neurobehavioral disorders and thelatineueffect of multiple

TBIs.

Neuropsychological assessments may be utilized to formulate how the indivichaiying

TBI impacts behavior and the ability to function effectively in daily [ifeeseassessments are

also used as a basis for formulating rehabilitation strategies and may provide information related
to prognosis and outcome.

Neuropsychological agssments utilize standardized testing procedures. Test reliability and
validity are important considerations. Examiners should be aware that abnormal cognitive
function may occur in the setting of chronic pain, psychological disorsleeq deprivation,
medication use, malingering, developmental/intellectual disabilities, acute or chronic substance
abuse, and comorbid or pegisting cognitive or neurologic disorders. In cases where comorbid
diagnoses are suspected, formal psychological evaluation skondchpany the

neuropsychological battery to assist in characterization and differentiation of diagnoses. Multiple
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sources of data (setéport information, medical history, Emergency Medical ®es/[EMS]
records, psychosocial history, family report, e&ce integrated with test performance factors to

draw inferences about brame havi or r el ationships. The indivi
age,primary languageand developmental and educational history should be considered.
Neuropsychologicaltesstn g may not be valid when English i s

When practical, educational records including history of learning disability should be obtained
and reviewed.

The specific neuropsychological tests used may vary according to tiptosympresentation of

the individual and the purpose of the evaluation. Tests usually assess the following cognitive
domains: level of orientation, attention, language, memory, praxis, executive function, speed of
processing, visuadpatial ability, recogtion, personality, and function. All reports should

include a clinical interview that notes the patient and family meflgschiatric/ substance

abuse history, developmental milestones, educational history, psychosocial issues, and current
medical condions and treatment. Interpretation of these tests should always discuss the impact
of information from the clinical interview that might affect test results, such as medications
causing confusion or drowsiness, lack of sleep, anxiety, depreasibsinilar issues

Based on the evidence listed in the tadiléhe bottom of this subsecticzarly
neuropsychological testing may not validly differentiate changes due directly to mTBI from
changes due to experiencing a physically traumatic event. Theredarepsychological testing
is not typically reommended prior tthreemonths postnjury.

However, there aregpmitted exceptions fararlierevaluatian. Individuals with mTBI should be
considered for testing, prior toreemonths when:

v

0 the patient is ot recovering well early in the course of treatment, or
0 the patient has a cognitively demanding job or works in a safety sensitive position.

The referral for neuropsychological assessment prithire@months post mTBI may be
advantageous for those paitie meeting the indations abovéecausé documents the
attentional, memory, emotional status, other cognitive deficitistrengthsand preserved
cognitive capabilities.

Neuropsychological consultation and/or assessment may be useful phicgeimonths for:

0 documenting a poshjury baseline and the time course of improvements in attentional
functioning, memory, and executive functions in orderaisticbute to treatment
planning;

O«

providing relevant i nf or mat functioningie domaindi ng t h
such as speed of information processing, memory, and executive functions. A test battery

that permits serial testing focused on attention/concentration skills, memory, speed of
processing, executive functions, and emotional/perdgraitus may be indicated.

In some casesrief neuropsychological testing may be beneficial in increasing patient
awareness of the presence of impaired functioning.
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Validity testing is required for all neuropsychological testing to assess performahce an
symptoms. The testing can provide a baseline for following the injury and permits the adequate
documentation of the severity of the injury and improvements over time.

Evidence statements regarding initial neuropsychological testing for mTBI

Some giderce Evidence tatement Citation Design

Patients who have been s¢ (Dikmen et al., 201)7 | Prospective
In an emergency departme cohort study
for an uncomplicated mTBI
do as well on a battery of
standard neuropsychologic
tests as patients who have
been treated in an
emergency department for
non-headinjuries when
these tests are administere
one month after the date of
injury.

E.1l.e Neurodiagnostic ests

E.1l.e.lmaging pocedures

E.1l.e.1.1 Skull xrays

These are weléstablished diagnostic tools used to detect a fracture of the cranial vault.

Skull x-rays are generally accepted only if CT scans are not available or in cases where there is
only a low suspicion of intracranial injury

E.1l.e.1.2 Computed axialdmography (CT)

For acute brain trauma, iodine contrast enhancement is not necessary. CT scans are noninvasive
and will reveal the presence of blood, skull fracture, and/or structural changes in the brain. They
do, however, expose the fatt to higher doses of ionizing radiation than skull radiographs. CT
scans provide somewhat limited information compared to MRI about intrinsic cerebral damage
involving deep brain structures, although many types of intrinsic damages can be seen on CT
scans.

CT is a wellestablished brain imagingray study comprised of a mathematical reconstruction
of the tissue densities of the brain, skull, and surrounding tissues. CT scans require the use of
computerbased scanning equipment.

CT scans are widely aepted for acute diagnostic purposes and for planning acute treatment.
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They are the screening image of choice in acute brain injury and are used to assess the need for
neurosurgical intervention.

If fractures are suspected, CT scanning is preferred oulixskays because of its much higher
sensitivity and accuracy and its ability to identify clinically significant fractures as well as
potentially ceexistent contusions or hemorrhages.

CT scans are recommended for abnormal mental status (GCS less @maadiBission), focal
neurologic deficits, or acute seizure. CT scans are recommended for the following patients
(Amyot et al., 2015MDCalc, 2018:

0 High risk
3 GCS less than 15 awo hours posinjury;

3 suspected open or depressed skull fracture;

3 any sign of basilar skull fracture (e.g.

CSF ote/rhinorrhea);
3 greater thn or equal téwo episodes of vomiting;
3 age equal to or greater than 60.
Other sk

O«

3 retrograde amnesia to the event greater than or equal to 30 minutes;

3 Adangerouso mechanism (e.g., pedestrian
from motor vehiclefall from greater thathreefeet or more thafive stairs);

coagulopathyincluding use of use of anticoagulant medicgtion
focal neurologic deficits;
acute seizure;

severe and persistent headache;

MW W W W W

physical evidence dfauma above the clavicles dadmutiple trauma and/or basilar
skull fracture;

3 drug or alcohol intoxication;
3 any recent history of TBI, including mTBI.
E.1l.e.1.3 Magnetic resonancemaging (MRI)

MRI is a wellestablished brain imaging study for patients with TBI in which the individual is
positionedn a magnetic field and a radfeequency pulse is applied. Hydrogen proton energy
emission is translated into visualized structures. Altered signal intensity compared to normals
may indicate trauma or other disease.

CT is superior to MRI in detectingate intracranial bleeds and remains the preferred initial
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imaging study in the first 24 hours followiAdlI.

MRI should not be used to diagnose mTBI. Initially, MRI scans are clinically useful in the

following situations to:

0 determine neurological defis in TBI not explaind by CT,;

O«

mental status;

w

evaluate prolonged intervals of disturbed consciousness or other olaleration in

0 define evidence of acute changes stipgrosed on previous trauma or disease.

MRI scans are also useful to assess teamigir permanent changes, to determine the etiology of
subsequent clinical problems, and to plan treatment.

MRI may reveal an increased amount of pathology comgar€d. Due to their high contrast
resolution, MRI scans are superior to CT scans fod#tection of some intracranial pathology

(e.g., axonal injury, subtle cortical contusions, small eakial fluid collections, etc.) but not
bone injuries such as fractures. MRI is more sensitive than CT for detecting traumatic cerebral

injury.

SpecificMRI sequences and techniques are very sensitive for detecting acute traumatic cerebral
injury. They may include, but are not limited thffusion weighted imaging (DWI),

susceptibility weighted imaging, gradient echo weighted imaging, and fluid attdnoragesion

recovery (FLAIR). Some of these techniques are not available on an emergency basis.

E.l.e.2Vascular imagingdsts

Vascular imaging tests reveal arterial or venous abnormalities in the chest, neck, head, or

extremities (e.g., thrombosis, dissectiorgsp, emboli, or tearing).

These tests are generally used if standard CT/MRI scans fail to demonstrate suspected vascular
i ties. However, only
Moderate/Severe TBI Medical Treatmé&suideline.

abnor mal

rarely are

t hey

Brain Acoustic Monitor: This device identifies turbulent blood flow in the brain. It is considered
investigational for the purpose of detecting deficits requiring CT scanning in the emergency

room. Based on the evidence listed in the tablevhdtds not recommendeat the time of this

guideline(Dutton et al., 2011

Evidence against use of a brain acoustic monitor as an initial diagnostic peotedliBI

Some gidence

Evidence mtement

Citation

Design

A Brain Acoustic Monitor
cannot reliably predict the
development of post
concussive symptoms

(Duttonet al., 201}

Diagnostic
cohort study
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E.2 Further diagnostic procedures
E.2.a Electrodiagnostic gudies

These are limited telectromyogranfEMG), nerve conduction studies, and multisensory evoked
potentials including visual evoked potentials (VEP), somatosgrevoked potentials (SSEP),
and brain stem auditory evoked responses (BSAER).

E.2.a.JEMG and nerve conductionuslies

These are generally accepted, vestablished diagnostic procedures. These studies may be

useful for individuals with brain injury and EMG assated suspected peripheral nervous system
involvement. They are often used to differentiate peripheral versus central spinal cord or brain
deficits. These electrodiagnostic studies are possibly complementary to other imaging procedures
such as CT, MRI,rad/or myelography. These studies provide useful correlative
neuropathophysiologic information that is unattainable from standard radiologic studies.

E.2.a.ZElectroneuronography (EnoG)

EnoG is a welestablished and generally accepted test that measures faeafuretion. This

test measures the action potential of different branches of a facial nerve. It is used in individuals
with TBI resulting in a facial paralysis and is key in determining the need for surgical
intervention. This test is most useful withiretfirst three weeks of facial nerve dysfunction. If

the action potentials on the affected side ailel@0% less than those on the normal side, it
suggests significant injury to the nerve and calls for surgical exploration. Individuals with TBI
whose nervés less than 90% decreased in function have a reasonably good outcome with
observation alone.

E.2.a.3Dynamic éectromyographies

These are electrodiagnostic studies utilized to distinguish the voluntary capacity of a muscle
from a spastic reaction. This aids tHimician in better planning specific rehabilitative treatment.
This study is helpful in the differential diagnosis and diagnostic wprkf disordered muscle
tone. This is a generally accepted procedure.

E.2.a.4Evoked mtental responses (EP)

EPs are generallgccepted, welestablished diagnostic procedures. EPs are central nervous
system electrophysiologic responses to a stimulus, either externally generatee @ranore
sensory modalitiesr internally generated via the processing of information. MultmgrisP
studies are limited to visually evoked potentials, brain stem auditory evoked potentials,
somatosensory evoked potentjasd cognitive evoked potentials.

E.2.a.4.1 Audtory brainstem esponse (ABR)

ABR is a generally accepted diagnostic procedure useigdsassing damage to the brain stem,
midbrain and other neural structures that govern hearing and/or balance. A normal test does not
rule out structural damage, and the test may be abnormal in middle ear analuncattic disease
affecting the auditory phtvay. Waves onehree ard particularly five are most useful in
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assessing injury. While amplitude and the presence of wave are important, the latency and
interwave latency are equally important. This test is often sensitive bidpeaific. It may be
usdul in some caseandrequiresprior authorization .

E.2.a.4.2 Electroretinogram (ERG)

ERG is a generally accepted diagnostic procedure for occult retinal trauma accompanying TBI.
Most traumatic retinal pathology presents as a field deficit detected by direct examiBRG
cannot detect mild changes in retinal function, and normal results should not be taken as
evidence against ocular dysfunction. ERG requpres authorization .

E.2.a.4.3 Coqgnitive eventrelated mtential

Eventrelated potential provides no diagnostic mfi@ation in mTBI that cannot be obtained
through other diagnostic procedures andasrecommended in mTBIIt may be justified if
other neurological diagnoses are suspedtedquiresprior authorization .

E.2.a.4.4 Somatosnsory evokedgtential (SSEP)

SSEP proues no information in mTBI that cannot be obtained through other diagnostic means.
SSEP isot recommended in mTBIIt may be used when other diagnoses are suspdicted
requiresprior authorization .

E.2.a.4.5 Visual evoked @ential (VEP)

VEP is a generally acctgnl diagnostic procedure. Pattern reversal monocular VEP recording
may detect pathology in the anterosterior visual pathway from the retina to the occipital
cortex. It may be indicated in the event of compromised acuity or visual field defect. The VEP
may occasionally be normal in cases of severe structural damage if there is enough preserved
central visual field. Unfortunately, VEP is highly susceptible to artifact and has a low specificity
for structural injury to the visual pathways. Therefqmo r authorization is required.

E.2.a.4.6 Vestibular @oked myogenicgientials (VEMP)
Refer to Section E.R Neurootology.

E.2.b Electroencephalography
E.2.b.1Electroencephalography (EEG)

EEG is a weHestablished diagnostic procedure that monitors brain wave activity usilpg sc

electrodes and provocative maneuvers such as hyperventilation and photic strobe for the purpose

of seizure diagnosis. Information generated includes alterations in brain wave activity such as
frequency changes (n@pecific) or morphologic (seizure§EG is not generally indicated in

the immediate period of emergency response or during acute evaluation and treatment.

Foll owing initial assessment and stabilizatio
during this period there is failure to pmove or the medical condition deteriorates, an EEG may

be indicated to assess seizures, focal encephalopathy due to persistent effects of hemorrhage,
diffuse encephalopathy due to the injury, or other complicating factors such as hydrocephalus or
medicatons. A normal EEG does not definitively rule out a seizure disorder. If there is sufficient
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clinical concern that a seizure disorder may exist despite a normal EEG, théoar 72
ambulatory EEG or inpatient viddgeEG monitoring may be appropriate.

E.2.b.2Quantifed dectroencephalogphy (QEEG) (Computerized EEG)

QEEG is a modification of standard EEG using computerized analysis of statistical relationships
between power, frequency, timing, and distribution of scalp recorded brain electrical activity.
These statitically generated values are then compared to those recorded from selected control
and specific populations, generally using multiple regression analysis of multiple measurements
and calculated parameters.

Recent studies suggest that in the future, QBEE® become a useful tool in the retrospective
diagnosis of TBI and its severity, but this application remains investigafidrahiegas, 2011
Coburn et al., 2006 QEEG isnot recommended for diagnosing mTBI &1/S TBI.

E.2.c Neuroimaging

Practitioners should be aware of the radiation doses associated with various procedures.
Coloradans have a background exgre to radiation, and unnecessary CT scansrayx
increase the lifetime risk of cancer de@éttendrick et al., 2011

E.2.c.1Structural maging
E.2.c.1.1 Computed axialdmography (CT)

CT may be used to faiv identified pathology or to screen for late pathology. Subsequently, CT
scans are generally accepted when there is suspected intracranial bloealiaktyepod,
hydrocephalus, altered mental state, or a change in clinical condition, including dexr@i@bm
new neurological symptoms or pdashumatic seizure (within the first days following trauma).
Once the initial acute stage has passed, MRI scans are frequently ordered as opposed to CT.

Repeat CT scans are usually not necessary for most patiémts V| (loss of consciousness
and/or retrograde amnesia and Glasgow Coma Scale greater than 12). In one study, 95 mTBI
adult patients were admitted to the hospital for observation and did not have a repeat CT if their
Glasgow Coma Scale was 15 at 24 hoBettients with repeat head trauma, coagulopathy, or
other medical problems were excluded. No patients needed a neurosurgical intervention, and
only 8% had repeat CT#nandalwar et al., 2036

Another systematic review concluded that routiffer€etition rarely identified conditions
needing surgical interventiqStippler et al., 2012 Nevertheless, risk factors for a further bleed
or neurologichdeterioration from the following conditions would warrant repeat CTs:

O«

skull fracture,

coagulopathy or anticoagulation,
age over 60,

epidural hematoma,

O« O¢ O«
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0 suspected open or depressed skull fracture,

0 continuing severe headache,

0 moderate to severe TBStippler et al., 2012 and
0 continuing TBI symptoms.

E.2.c.1.2 Magnetic resonanceriaging (MRI)

MRI is the image of choice to detect the late,-aabte, and chronic structal changes in the
brain which underlie abnormal functioningis a weltaccepted technique for follewp

imaging. Complications of TBI that may be explained by MRI include, but are not limited to
posttraumatic epilepsy, postaumatic movement disoed, posttraumatic cranial neuropathy,
posttraumatic infection, or failure to recover within the expectied frame. (Refer to Section
E.2.c.3 Advanced MRI¢chniques, for more advanced imaging.)

Diffusion tensor imaging (DTI), susceptibiliyeighted maging and nagnetictransfer maging:

These have been used to explore the effects of mTBI. They remain research tools because, as of
the time of this guideline, there are no studies validating thieical useto differentiate patients

with cognitive décits from those without. They areot recommended to diagnose mTETI

may be useful for identifying pathology and guiding treatment in patients with documented
physiological deficits, such as hemianogdao, Kim, Kim, Kim, & Jang, 201 but

interpretation of results is very dependent upon the experience and skill of the neuroradiologist.
DTl may be useevhenanaccompanying MRI is ordered for purposes other than diagnosing

mTBI. DTl may not be used in isolation to diagnose mTBI.

E.2.c.2Dynamic maging

In contrast to anatomical imaging procedures, the following procedures are designated to detect
physiologic actiity of the brain, including cerebral blood flow and cerebral metabolism. Both
PET and SPECT scans can subject the patient to significant radiation(&vetig et al., 2015

Prior authorization is required for these procedures.

E.2.c.2.1 Single photon emission computedhbgraphy (SPECT)

SPECT is not generally accepted as a diagnostic test for TBI of any severity and is considered
investigational for diagnostic purpes SPECT may not be used in isolation to diagnose mTBI.

It is a functional image of the brain created by a flow tracer or a redaiping substance

tagged with a radionuclide and injected intravenously into the individual. The radiotracer is
assumed taccumulate in different areas of the brain proportionately to the rate of delivery of
nutrients to that volume of brain tissue. Using a gamma camera and the techniques 6DCT, a 3
image of the distribution of a radionuclide in the brain is obtained. $PEAY identify areas of
decreased perfusion and provide a qualitative estimate of regional cerebral blood flow (CBF),
which correlates with metabolism in many neurologic disorders. There is a variable correlation
of SPECT with other measures, such as rmaychological test findings. Its interpretation

should take into account its low specificity, making the predictingevaf SPECT no better than
CT (Gowda et al.2009.

Although it should not be used to diagnose mTBI, there is some evidence that SPECT may
provide useful information in some cases in which the prognosis is in question, particularly if
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structural neuroimaging is norm@lacobs, Put, Ingels, Put, & Bossuyt, 19%&iven its high
sensitivity, SPECT may be useful when expected recovery from mTBI is not occurring within
several months from the time of injuijtus, the primary use of SPECT is as a tool for
prognosis in patients with mTBI who are not progressing and have continued syni¥stoyas

et al., 2015Van Der Naalt, 2016 A normal SPECT scan in this setting indicates a likelihood of
resolution of symptoms within twelve months. However, due to its lack of specificity, an
abnormal SPECT scan does naan that symptoms will persist. Symptoms may resolve even
when areas of abnormal perfusion continue to be seen on the SPEGBelaager,

Vanderploeg, Curtis& Warden, 2007Kou et al., 201

In all severities of TBIprior authorization is required and it is recommended that medical
necessity and clinical usefulness for this study be justffiéidtermark et al., 2015

E.2.c.2.2 Positron emissioresting (PET)

PET is a functional brain imaging procedure. A tracer molecule tagged with a pesitithng
radioisotopas injected into the body. Biodistribution of the tracer is imaged, producing
information about local cerebral glucose utilization and cerebral perfusion. This procedure
requires orsite access to a cyclotron.

PET can reveal areas of decreased metabahighe brain. Little information is available about

its use and results in mTBI. In all severities of TBI, it is recommended that medical necessity and
clinical usefulness for this diagnostic study be justified. It is not generally accepted as a
diagnostt study and should not be used solely to diagnose the preserBe Ay requested

use requireprior authorization (Belanger et al., 200¥Vintermark et al., 2015

Evidence statements regarding folloyy diagnostic procedures

Some gidence| Evidence s@atement Citation Design
Although it should not be used (Jacobs et al., | Consecutive case
to diagnose mTBI, SPECT ma 1996 series

provide usefulnformation in
some cases in which the
prognosis is in question,
particularly if structural
neuroimaging is normal.

E.2.c.3Advanced MRI échniques

At the time of writng this guideline, all advanced MRI techniquesraserecommended for
diagnostic purposefDouglas et al., 201 Ellis et al., 2016Ma, Zhang, Wang, & Chen, 2016
Toth, 2019. While they can identify anatomic physiologic variation, the changes canndy clea
be related to the need for specific treatment. They reguweauthorization and justification

of the medical necessity and clinical usefulness of the study.
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E.2.c.3.1 Magnetic resonance (MRpsctroscopy

This is a noninvasive test that applies a burst abrixdquency energy to tissue inside an

applied magnetic field. The resulting excitation and relaxation of nuclei generates a signal that
carries information about the chemical environment of those nuclei. MR spectroscopy may
detect changes in levels ofacetytaspartate, an intermediate in neurotransmitter synthesis that

is present in large amounts in normal functioning neurons but is decreased in damaged brain
tissue. Its spectral signal may correlate with neuronal integrity and function and may show los

of function in tissue, which appears normal on conventional CT or MRI studies. MR
spectroscopy may increase the sensitivity of MR imaging for traumatic lesions. This sensitivity
may allow for increased correlation to more specific neagnitive deficis andguide treatment
planning It maybe useful information in determining lotgrm outcome. MR spectroscopy

remains predominantly a research tool at this time and should not be used solely to diagnose the
presence of TBIMR spectroscopy requirgsior authorization for patients with mTBIIt may

be considered with adequate documentation of its medical necessity in unusual cases, such as in
patients with a minimally conscious state, when the information will assist in clarifying the
pathology to direct therapeutic approach to the individual with TBI.

E.2.c.3.2 Functional MRI (fMRI)

This uses MRI to detect physiologic responses of brain tissue to various tasks. Blood
oxygenation level dependent (BOLD) contriashe most popular fMRI techniqu# derives an
image from differences in the magnetic propertesd therefore differences in MR decay
parameters, of oxygenated and deoxygenated hemoglobin. A typical fMRI study compares
images under two or more behavioral conditions, which may involve motor, cognitiisyar
tasks. Functional MRI studies have shown functional reorganization as a general response to TBI
(Belanger et al., 20Q7Alterations in patterns of cerebral activity seen on fMRIs may correlate
with cognitive deficits in individuals with TBI, but thepecificity of the test is not sufficient to
make fMRI a diagnostic tooAt the time of this guidelinet is a research tool anubt
recommended for clinical useRecent publications report problems with the mathematical
formulas used, relating false gtives and false negativéSanders, 2009

E.2.d Laboratory testing

Laboratory testing is a generally acceptedlls@stablished procedure. In mTBI, laboratory tests

are rarely indicated at the time of initial evaluation unless there is suspicion of systemic illness,
infection, neoplasm, drug or alcohol intoxication, endocrine dysfunction, or underlying disease.
A number of blood tests have been proposed to identify brain damage in mTBI. It is currently not
clear that results from these tests n@re accurately diagnosis mT8i identify mTBI which

requires treatment or follow up. Thus, they moeé recommendeadt ths time.Any individual

with TBI on medication will require laboratory testing to monitor therapeutic drug levels and the
effects on organ function.

Endocrine testing is frequently appropriate because hypopituitarism occurs in approximately
17% of mTBI cass(H. J. Schneider, Kreitschmai#mndermahr, Ghigo, Stalla, & Agha, 2007
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E.2.e Lumbar puncture

Lumbar puncture is a wedlstablished diagnostic procedure éaamining cerebrospinal fluid
(CSF) in neurological disease and injury. The procedure should be performed by qualified and
trained physicians under sterile conditions.

Lumbar puncture is contraindicated in acute trauma to the spinal column, certetilomsie

increased intracranial pressure due to space occupying lesions, and in some coagulation disorders
or defects. Additionally, it should be avoided if there are cutaneous infections in the region of the
puncture site. In individuals with suspectekoown increased intracranial pressure, lumbar

puncture should be preceded by fundoscopic examinatma &1 scan or MRI.

E.2.f Nerve blocksi diagnostic

These are generally accepted procedures involving percutaneous needle injection techniques to a
specific neve. These diagnostic blocks are typically performed with gagtihg, short duration

local anesthetics such as lidocaine or bupivacaine. Temporary diagnostic nerve blocks evaluate
limb ROM, dystonia, or spasticity and assist in planning subsempatfic therapy.

E.2.g Further neuropsychological assessment anesting

Neuropsychological assessment afteeemonths is appropriate in the following situations
when:

0 inputis needed to plan treatment to maximize J@mng cognitiveand overall functional
outcones;

0 documentation of accommodations is needed to establish adjustmémes t
neurocognitive challenges;

0 assessment will assist in increasing insight and be used towagkisupportive
psychotherapy;

0 there i s a questi on orformtwbrlerelated duties and/ar thdred s a b i
are safety iIissues (i .e., possible harm to
necessitates more extensive testing prior to vocatioreitrg or return to
school/taining;

0 assistance is needed with diffetiah diagnosisncluding the diagnosis of TBI,

0 itis deemed necessary to evaluate and/or monitor effectiveness of treatment approaches
(i.e., cognitive rehabilitation therapy, somatic therapies, or medicati¢s) inaspecific
individuals;

0 the p apresentatiodis such that symptom validity testing and performance validity

testing may b helpful in treatment planning;

0 subjective complaints are disproportionate to the clinical history or objective fedsng
observed by provider(s);
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the degree of dability is disproportionate to the clinical history and objectiveifigd as
observed by provider(s);

O«

0 there are questions of competenayaglianship, or conservatorship

Neuropsychol ogical testing should &dtoused t o ¢
provide data regarding symptom validity. Testing should natsieel to diagnose malingering.

Neuropsychological testing may take into account validated testing in other areas without a
direct relationship to psychological issues.

Evidence statemesntegarding neuropsychological assessment

Some gidence| Evidence w@atement Citation Design
There is an association (ArmisteadJehle, | Retrospective
between poor effort on verbg Lange, & Green, review of
memory tests and poor effor| 2017 consecutive charts

on computerized tests of
postural stability in patients
with TBI who are being
evaluated for disability
ratings.

The following information may aidh delineating when a full neuropsychological battery is
necessary versus more limited testing:

0 mTBI threemonths postnjury: Serial testing with specialized tests that are sensitive to
effort, speed of processing, memory, and executive functions wallyde appropriate
for treatment planning and monitoring progress. The administration of a full
neuropsychological test battery (typically including assessment of effort) may become
necessary in this time period when:

3 there is no withessed history of TBIr there is other uncertaintggarding the
diagnosis of mTBI;

3 the patient is not progressing and/or symptamdicate mTBI may be more severe;
3 itis necessary to address issues on the initial indicators list.
E.2.h Psychological, psychiatric, or psychosociavaluations

These are generally accepted and wsthablished diagnostic procedures with selective use in the

TBI population. They have more widespread use #ireemonths. Diagnostic testing may be

indicated for individuals with symptoms of pdastumadic disturbances of sleep, mood, anxiety,
psychosis, substance use, aggression/agitation, and pain, as well as depression, delayed recovery,
chronic pain, recurrent painful conditions, and disability problems. An individual with a PhD,

PsyD, or psychiatrit®D/DO credentials may perform these evaluations if listed as an authorized
user by the test publisher. Practitioners6 fa
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Psychosocial evaluations can help to determine if further psychosocial or behavioral

interventions are indicated for patients diagnosed with TBI. The interpretations of the evaluation
can provide clinicians with a better understanding of the patient in his or her social environment,
thus allowing for more effective rehabilitation. Psychaglo@ssessment requires consideration

of variations in experience and expression resulting from affective, cognitive, motivational, and
coping processes, as well as other influences such as gender, age, race, ethnicity, national origin,
religion, learninglisability, language, or socioeconomic status.

A comprehensive psychological evaluation should attempt to identify both primary psychiatric
risk factors (e.g., psychosis, acts@icidality, lack of awarenesa}y well as secondary risk

factors (e.g., modate depression, job dissatisfactigByuns & Disorbio, 2008 Significant
personality disorders should also be taken into account in treatment planning.

Psyclometric testing is a valuable component of a consultation to assist the physician and other
members of the treatment team in making a more effective treatment plan. Psychometric testing

can assisin enhancing general medical outcomes angtédictingapt i ent 6s | i kel y a
to and cooperation with medical treatment plans

Several metanalyses have evaluated the occurrence of depression and anxiety with non
penetrating TBI. Both anxiety and depression appear to occur at a rat®adthitd higher

than the general populatig®@sborn, Mathias, & Fairweath&chmidt, 20142016. Both
conditions are Kely to increase ding the initialtwo to five years postnjury, although anxiety
may decrease aftérve years(Osborn et al., 2034sborn, Mathias, & Fairweath&chmidt,
2016. Patients with mild and moderate/severe TBI are both likely to dudier psychological
stressIncreased physical activity and decreased alcohol consumption may be usefrgéseec
symptomgOsborn, Mathias, Fairweath@chmidt, & Anstey, 2016 One study found that pre
injury alcohol abuse and longeiT A predicted symptoms lastingriger tharsix months(Hart et
al., 2014.

Even in cases where no diagnosable psychological condition is present, these evaluations can
identify social, culturalc opi ng, and other variables that ma)
recovery process and may be amenable to various treatments, including behavioral therapy.

0 Qualifications

3 A psychologist with a PhD, Psylr EdD aedentials or a physician witlspchiatric
MD/DO credentials may perform the initial comprehensive evaluations. It is
preferable that these professionals have experience in diagnosing and treating mTBI
in injured workers.

3 Psychometric tests should be administered by psychologists with a PhDdPsyD,
EdD credentials or health professionals working under the supervision of a doctorate
level psychologist. Administration and interpretation of
psychological/neuropsychological measures must adhere to standards set forth by test
publishers.
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0 Indications

A psychological assessment may be necessary if symptoms do not correlate with a
diagnosis of TBI. Complaints of cognitive dysfunction may also be associated with a
variety of conditions that do not involve neurological disease, TBhTdI. This
includesconditions that may have been farasting or are concurrent, such as

depression, anxiety, chronic pain, somatoform disorders, and factismnders. At

times, a set of symptoms may not coincide with expected objective findings for those
with a diagnos of TBI. To identify nomeurological contributions to cognitive or other
functional complaints, a psychological evaluation focusing on mental disorder diagnoses
is appropriate when:

3 delayed recovery is present,

3 there isdelayed access to appropriate ¢are

3 there is a question of whether a brain injury has occurred,
K]

neuropsychological testing yields a pattern of test results that is not consistent with
the clinical history,

3 neurologically improbable symptoms are present, or
3 itis necessary to assess foc@opanying psychological components.

Clinical evaluation

O«

Special note to health care providers: Most providers are required to adhere to the federal
regulations under the Health Insurance Portability and Accountability Act (HIPAA).

Unlike general healthszur er s, wor kersé compensation i ns:s
to HIPAA standards. Thus, providers should assume that sensitive information included

in a report sent to the insurer could be forwarded to the employer. The Colorado statute
provides a limied waiver of medical information regarding the woekated injury or

disease to the extent necessary to resolve the claim. It is recommended that the health

care provider either (1) obtain a full release from the patient regarding information that

may goto the employer or (2) not include sensitive health information that is not directly

related to the workelated conditions in reports sent to the insurer.

The clinical evaluation should address the following areas:
3 History of injury

The historyofthenj ur y shoul d be reported in the p
terminology. Certified medical interpreters are preferred. Collateral information

should be obtained as appropriate. This may include family, support systems,

witnesses, and EMS records.

y hatue of injury

y  psychosoi@l circumstances of the injury
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current symptomatic complaints
extent of medical corroboration
treatment received and results

compiance with treatment

<R NS K

coping strategies used, including perceived locus of control, catagirgptand
avoidance behaviors

y perceptionof medical system and employer
y history of respase to prescription medications
y medication history related to thisjury
3 Health hstory
nature of injury
medical history

psychiatric history

y
y
y
y history of alcohol or substance a®&) including buse of prescription medication
vy ADLs

y previous injuries, including disabilit impairment, and compensation

y

complete medication history, including prescriptiom averthe-counter
medications

3 Psychosocialistory

y childhood history, includingbuse/neglect and developmentdaéllectual
disability or delay

educational history

family history, including disability

relationship/marital history and other significaatiulthood activities and events
legal history, includig criminal and civil litigdion

employment history

<N NS K

military duty: Because podraumatic stress disorder (PTSD) might be an
unacceptable condition for many military personnel to acknowledge, it may be
prudent to screen initially faigns of depression or anxidtyoth of which may
be present in PTSD.

y  symptoms of pranjury psychological dysfunction
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y current and past interpersonal relations, support, and livingt&gin
y financial history

3 Mental status exam including cognition, affect, mood, orientation, thinking, and
perception. Mg includethe Mini-Mental Status Eaminationor the Frontal
Assessment &tery, if appropriate, and detailed neuropsychological testing.

3 Assessment of any danger posed to self or others.

3 Barriers to care should be considered as the patient may expgrebtams with
transportation and access to appropriate care.

3 Psychological test results, if performed.

3 Current psychiatric/psychological diagnosis consistent with the standards of the
Ameri can Psychiatric Associ at ilMandakof mo st
Mental Disorders.

3 Preexisting psychiatric conditions. Treatment of these conditions is appropriate when
the preexisting condition affects recovery.

3 Causality (to address medically probable cause and effect, distinguishiegigtreg
psychobgical symptoms, traits, and vulnerabilities from current symptoms or
aggravation of prior symptoms).

3 Treatment recommendations with respect to specific goals, frequency, timeframes,
and expected outcomes.

Evidence statements regarding psychometric testing

Good @idence | Evidence gatement Citation Design

Psychometric testing can | (Block, Ohnmeiss, Prospective cohort
predict medical treatment| Guyer, Rashbaum, &| study

outcome. Hochschuler200))
(Sinikallio et al., Observational
2009 cohort study
(Sinikallio et al., Observational
2010 cohort study

E.2.i Neuro-otology: vestibular and audiological evaluations

Neurotologic evaluation is a widely used and generally accepted practice in cases of hearing loss,
dizzinessbalance problems, facial nerve injury, and cerebrospinal fluid leak. An individual with
TBI may experience these symptoms. Any patient with complaints of vertigo or significant
neurological findings on clinical exam, such as ataxia, should be refempgrapriate

specialists expeditiously. Diagnostic testing for significant pathology usually requires the listed
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evaluationsdudiometrytympanometryandvestibular function test€[2.i.3.17 E.2.i.3.5). Itis
recommended that all patients with mTBHasontinual balance complaints and no clinical
findings after 6 weeks be referred to clinicians with experience in balance assessment and
training (seesubsection E.2.i.3.6, Acquired visual dysfunctiobaelow). Some tests may need to
be repeated to clarifiagnosis.

E.2.i.1 Audiometry

Audiometry is a generally accepted and vesitablished procedure that measures hearing. An
audiologist or skilled trained technician administers the test using an audiometer. The machine
presents individual frequencies to the pensith TBI (typically ranging from 1268000 Hz) at
different levels of loudness (in dBL). The individual is asked to respond to the sound at its
lowest detectable intensity (threshplormal thresholds are from2b dB HL and are depicted

on an audiogma. The audiologist or physician should determine the presence and type (non
organic, conductive, sensorineural, presbycusis, or mixed) of hearing loss based on the
audiogram and other tests reasonably deemed necessary.

If available, obtain prénjury basdéine audiogramg audiometry studies to include a summary of
past audiometric history, if known (e.g., prior hearing loss, prior tinnitus, prior vestibular
problems, prior injury, etc.).

Baseline audiometry following TBI is indicated when the individudhwBI presents with
hearing loss, dizziness, tinnitus, or facial nerve dysfunction.

Audiograms may be obtained in serial fashion to monitor inner ear function in response to time
and treatment.

Specific audiometric testing can be done to assess thenme of tinnitus and complaints of
unilateral hearing loss (Stinger test).

E.2.i.2 Tympanometry

Tympanometry is a generally accepted and-esiablished procedure that measures middle ear
air pressures. It is used to help identify the presence of tympanic nmenyg@dorations,
ossicular abnormalities, and the presence of fluid in the middle ear.

E.2.i.3 Vestibular functionests

The most common type of vertigo is benign paroxysmal positional véRigBV), which

usually does not require additional testing becauseaiagnosed with the clinical Diklallpike
maneuver and treated with a variety of canalith repositioning maneuvers (CRM), such as Epley
and Semont maneuveg(isife et al., 200D (Refer to Sectioir.3, Neurcotology Treatment,
BenignParoxysmal Positional Vertigo [BPPYT he following testare used to verify the

presence of vestibular dysfunction and specify the origin when possible.

E.2.1.3.1 Electro or videanystagmography (ENG/VNG)

This is a generally accepted and westablished procedure that measures inner ear/central
balance function. The tesieasures eye movement responses to inner ear balance stimulation
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making use of the vestibulacular reflex. There are several components to the ENG/VNG. They
include oculomotor testing, positional and positioning nystagmus testing, and caloric testing.
This series of tests may identify peripheral and central abnormalities, abnormalities in
oculomotor function, positional nystagmus, and unilateral and bilateral vestibular dysfunction.
The ENG/VNG can be helpful in identifying the affected ear. This tedtes used in

individuals with TBI complaining of dizziness or dysequilibrium and may help diagnose
conditions such as labyrinthine concussion, vestibular hypofunction, and central vertigo. It is
often used in conjunction with other tests such as thegrain and clinical history to help

arrive at a diagnosis.

E.2.i.3.2 Rotary chair esting

This is a generally acceptealthough not commonly usetést that evaluates the ocular
responses of the inner ear to rotation. It is used to identify the extent of bilasrallar loss

and is more accurate than VNG caloric tests for this purpose. It is also useful in assessing the
ability of vision to compensate for vestibular impairments and so provides prognostic
information regarding recovery.

E.2.i.3.3 Video head impulse testirfgHIT)

This is a generally accepted, although not commonly used, test that evaluates the ocular
responses of the inner ear to high acceleration head rotatlbhis used to evaluate the ability
to maintain visual focus during head movement that campaired with moderate to high grade
unilateral or bilateral vestibular injuries.detects dysfunction of individual vertical semicircular
canals in vestibular patients as accurately as scleral search coils buinsaswe and easy to
use(MacDougall, McGarvie, Halmagyi, Curthoys, & Weber, 2018is used to identify the
extent of bilateral vestibat loss and is more accurate than VNG caloric tests for this purpose.

E.2.i.3.4 Computerized dynamic platfornogturography

This is a generally acceptelthough not commonly usgtist that assesses the contributions of
vision, somatosensation, and the inner edralance control. It separately evaluates the role of
lower extremity motor control to balance. It can be used to determine whether a vestibular lesion
is present, but it does not localize the lesion. The purpose of this procedure is to identify the
integal components of a functional balance deficit that may help in treatment planning. This
technique also may be useful in monitoring neurologic recovery in individuals with TBI and
balance deficits. These functional methods of evaluation are consideredllgeaczepted

practices in the evaluation of persistent vestibular and balance deficits that may require specific
treatment and remediation strategies. fgbgsiologic findings on this exam can result from

either symptom exaggeration, anxiety, psychiatisorders, atypical results, or malingering and
should not be interpreted as malingering without other evidence. One study demonstrated
positive VNG testing in a number of cases where dynamic posturography wphysiologic
(Larrosa et al., 2033

E.2.i.3.5 Electrocochleography (ECoG)

This is a weHestablished and generally accepted proceduréntthaectly tests endolymphatic
fluid pressures. It identifies the affedtear in cases of pesadumatic endolymphatic hydrops
and posttraumatic perilymphatic fistula.
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The inner ear has two fluid chambérthe perilymphatic and the endolymphatic. After TBI, it is
not uncommon for patients to develop an increase in thdyengbatic fluid pressure; this
condition is called hydrops. When the endolymphatic pressures are abnormally high, the inner
ear membranes distend, and the ear malfunctions. Symptoms include hearisgpiGas;

dizziness, tinnitus, aural fullness, anasévity to sound.

The ECoG is a test that uses evoked potentials. The patient listens to a series of clicks. Monitors,
including one sitting on the tympanic membrane, measure three potentials: the cochlear
microphonic, the summating potential (SP), #melaction potential (AP). An increase in the

ratio of the summating potential of the action potential (SP/AP) suggests the presence of hydrops
or perilymphatic fistula. The test varies in sensitivity and specificity. Diagnosis of endolymphatic
hydrops regires a characteristic clinical picture with progressive hearing loss, fluctuating

hearing, and recurrent vertigo episodes lasting for h¢Resertot he Di vi si onds
Moderate/Severe TBI Medical Treatment Guidelsexstion F.4.1, Neurotology: vestibulaand
audiology, under treatment of progressive otologic disordénghe absence of these clinical
features, thgnosis should not be based solely on an abnormal ECoG test result.

E.2.i.3.6 Vestibular evoked myogeniotentials (VEMP)

This is a generally acceptéest that evaluates the function of the saccule, one of the gravity
sensing organs of the inner ear. It is the only objective test of these organs. It is a form of
auditory evoked response and is measured using the ABR and EMG equipment. A loud sound
stimdus is introduced into the ear, and a vestibzdtc reflex response from the saccule is
recorded as a brief relaxation of the ipsilateral sternocleidomastoid muscle by EMG. A
characteristic wave form is recorded for each ear that is analyzed for presabsence,

threshold, amplitude, and latency. Absence of a response in persons under age 60 suggests
saccular damage. Reduced thresholds are indicative of semicircular canal dehiscence. It is not
useful in diagnosing benign paroxysmal positional verdigeestibular migrain€rife et al.,

2017).

E.2.i.3.7 Acquired visual gsfunction

This is usually nothe primary cause of imbalanceowever, if ocular ad/or visual
abnornalities are found on testinthe patient may be further evaluated by a qualified
optometrist or ophthalmologist with training and experience in TBI, balance disaddrs
underlying neurologypreferablya reurcophthalmologisbr neureoptometrist Thegoal is tol)
determine if there is a visual component or nogetermine if it iscentral or peripheral, 3)
determine ithe problems a manifestation adén underlying vestibular disorder or a true vision
problem, and 4) coordinate with the treatingydders regardingnostappropriate treatment.

E.2.i.3.8 Other clinical eferrals

The treating physician may refer individuals with TBI who have balance problems to other
clinicians with appropriate training in balance dysfunction, such as ‘molagists,

neurologsts, and otolaryngologists, to assist in their assessment. The referrals may include, but
are not restricted tmeurcophthamology, optometry, physical therapy, vestibular therapists,
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occupational therapy, and chiropractic therapy. There should be anaieddapproach between
these disciplines and the physician specialis

E.2.) Swallowing evaluation

Swallowing impairment or dysphagia may be due to neurologic, structural, or cognitive deficits

and may result from head trauma. Diyagia may result in aspiration, airway obstruction,

pneumonia, inadequate nutrition, dehydration, weight loss, failure to thrive, and death.
Dysphagia is uncommon in mTBI . I f treatment i
Moderate/Severe TBI Medical Treatnié€buideline.

E.2.k Vision evaluation

There are standard examination techniques and ancillary tests to establish the diagnosis of visual
disorders. It is a generally accepted practice for a qualified practitioner to provide a
comprehensive vision evaluation. Tipealified practitioner (optometristeurcoptometrist,
ophthalmologist, neurophthalmologist) should have training and experience in the neurology

of TBI.

The comprehensive visual evaluation should assess afferent visual function (visual acuity, visual
fields/ peripheral vision), efferent function (ocular movement, fixational stability/instability,
binocular alignment), and anatomic integrity of the eye and its adnexal structures. In doing so,
the practitioner will obtain information about the functibstatus of the eyes and visual system
including the presence or absence of refractive error; loss of visual acuity and/or visual field;
oculomotor dysfunction with or without diplopia; ocularbital, and adnexal injuries; arather
pathology involving mtraocular structures. Vision evaluation may be necessary to evaluate
acquired/traumatic central and peripheral nervous system disorders, visual acuity loss, visual
field loss, nystagmus, ocular motility impairment, cranial ngaisy, diplopia, suspectear

noted ocular and visual pathology, pupillary disorders, and visualgteatelisorders.

The diagnosisliagnosesieterminedollowing a comprehensive neuophthalmic examination
should be based upon objective findings that correlate with the knosuspected underlying
neurapathology and symptoma. simple description of symptoms may be used but should not
be understood as explanatory or diagnostic, as the practitioner should seek to identify the
underlying pathology.

Signs and symptoms of visudysfunction commonly include, but are not limited to
0 Signs

ocular misalignment (strabismus)

W

nystagmus pother instability of fixation
ocular discharge

red or swollen eyes

MW W W W

ptosis
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3 lagophthalmos (inaliy to fully close the eyelid)
3 globe dysopia (ack of orbit alignment)
0 Symptoms, including complaints of
blurred vision or loss of visign
difficulty with visual tracking or scrolling,
focusing problems
double vision
having to close ocover an eye to improve visipn
problems with depth perception
impaired peripheral visign
headacher eye strain with use of eyes
head tilt to improve vision

dizziness or blance problems with use of eyes

M W MW W W W W W W W W

photophobia
3 reduced attention @oncentration for visual tasks.

Visual evaluation is indicated when sigmssymptoms consistent with a visual problem are
reported by the individual or observed by others. Significant signs and symptoms not directly
solely attributable to other causes (e.g., cognitive, vestibular, medication, psychological) indicate
the needor vision evaluation as soon as reasonably possibteigosy. Mild signs and

symptoms do not require referral but may be monitored for several weeks to allow for resolution
or improvement.

In mTBI, selfreported phaisensitivity and blurred visioare relatively common, but there is
usually resolution byhree months poshjury. Persistent functional related visual symptoms
may require specialty evaluation.

A formal vision examination may be intermediate, extended, or comprehensive, depending on
the nature of the deficits. The vision examination majuihe, but is not limitedo: case history;

visud acuity at a distance and near; refraction; color vision testing; pupillary examination; visual
field by confrontation; Amsler grid testing; ocular nhibt examination;binocularity

examinatiom; accommodation testing; external/adnexal examination; intraocular pressure testing;
and anterior and posterior segment examinations.

Ancillary diagnostic tests may include, but are not limitedsisual fieldtesting (tangent screen
campimetry, manual or automated perimetry), ultrasonography, fluorescein angiography, anterior
segment and fundus photography, optical coherence tomography, electrodiagnostic studies, low
vision assessment, and visual perceptuéhigs
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E.2.k.1Visual field esting

This is a weHestablished technique to evaluate central and peripheral vision. It is indicated when
a deficit is suspected by the practitioner or noted by the patient and should be considered in any
patient with TBI and subjesté visual field loss. Visual field testing beyond the basic
examination should be performed using a procedure and tool that-sstalished and
standardized. Examples include computerized perimetry and Goldmann perimetry.

E.2.k.2Ultrasonography

Ultrasonograph is a weltestablished diagnostic test that is indicated for evaluation of ocular or
orbital pathology. It is indicated for ocular lesions that are suspected but poorly visualized due to
opaque ocular media or for further evaluation of ocular or orhatdgbogy.

E.2.k.3Fluorescein agiography

This is a weHestablished diagnostic test to evaluate the retinal and choroidal circulation. It is
indicated when lesions of one or both of these circulations are suspected.

E.2.k.4Visual perceptualesting

This testing may beonducted informally by an ophthalmologist or optometrist or with a
standardized battery of tests employed by a neuropsychologist. Testing consists of functional
assessments to evaluate an individual s recog
information. Visual perceptual testing is indicated for determination of the level of visual
perceptual impairment and/or confirmation of suspected impairment. Perceptual areas assessed
include visual memory, judgment of visual spatial relationships, visuaimisation, visual

motor integration, visual figurground discrimination, and visual attention. Numerous tests are
used for the evaluation of visual perception. Some of these tests aestablished. It is

suggested that only tests with establisheunsde used in a standardized battery, and caution
should be exercised in using other instruments. Visual perception testing should not be used in
isolation to diagnose mTBI.

E.2.k.5Low vision esaluation

Low vision evaluation is welestablished and indicatedtime presence of subnormal bilateral
visual acuity or visual field. The goal is to provide vision aids for distance or near vision that
improve visual functioning.

E.2.k.6Electrodiagnostictadies

These are weléstablished and possibly indicated in the presehoedaced visual acuity or
visual fields, ocular pathology, or suspected optic nerve or visual pathway deficit. (Refer to
SectionE.2.3 Electrodiagnostictadies, for further description.)

E.2.k.70ptical coherenceotnography

This is an interferometric techniquasually with neamnfrared wavelengths, used to evaluate

optic nerve and retinal structural integrity. This study should be used in conjunction with tests of
visual function to establish the possible causes of visual deficits. Serial assessmentsa@an prov
objective longitudinal data about retinal and optic nerve structure.
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E.2.] Return-to-work assessment and speciaésts

Areturntowor Kk procedure should be part of a compal

return to work can decrease anxiety, rediheepossibility of depression, and reconnect the

worker with society. Evaluations used to define these abilities, such as the functional capacity
evaluation (FCE) and the worksite analysis, should be objective. The professional performing the
FCE and workise analysis should be specifically trained and familiar with the unique

presentation of the individual who hsisstainedh TBI. The ability to tolerate these evaluations

and follow commands may be limited due to TBI and should not be construed-as non
cooperativeor suggestiveof malingering.

Caution should be used in returning an individual to work and other activities too early. Both
physical and cognitive duties should generally be-stoessful initially, with a gradual increase

in activity based omaprovement and/or resolution of symptoms. The individual should be
competent in most basic ADLs before return to work is considered. Return to full duty depends
on the rate of decrease of symptoms. Generally, if symptoms recur during increasing job duties
or exertion, duties should be decreased accordingly. Because a prolonged period of time off work
will decrease the likelihood of return to work, the first weeks of treatment are crucial in

preventing and/or reversing chronicity and disability mindsetoinpdex cases, experienced

nurse case managers or occupational therapists may be required to assist in return to work. Other
services, including psychological evaluation and/or treatment and vocational assistance should
be employed. Twowaluations that malge used are job site evaluations and alterations and

FCEs.

E.2.1.1 Job site evaluations anttexrations

For many patients with TBI, job alterations may be needed. These may be in the form of: (1)
instructing the worker how specific duties might be performed eadaaxcessive mental stress;
(2) actual jo worksite or duty changes; dod(3) a formal job site evaluationcalterations at
the worksite.

Job site evaluation and alteration should include input frememployee, the employer, aad
health care profesonal with experience with TBI cases. The employee should be observed
performing all job functions in order for the job site evaluation to be a valid ezpied®n of a
typical workday.

A formal job site evaluation is a comprehensive analysis of thagathyshentaland sensory
components of a specific job and may be important initially to determine causation. These
components may include, but are not limited to: (a) postoleiance (static and dynamic), (b)
aerobic requirements, (c) ROM, (d) torquede, (e) lifting/carrying, (f) cognitive demands, (g)
social interactiongh) interpesonal skills managemertt) visual perceptual challengg)
environmental requirements of a job, (k) repetitivenass|, (I)essential functions of a job.

Changestat provide a therapeutic benefit or rel
the required medical treatment for TBI, and therefore, it is assumed that the insurer will be
responsible for paying for reasonably necessary job site alterations.
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Jobdescriptions provided by the employer are helpful but should not be used attatseubs
direct observation.

A job site evaluation may include observation and instruction of how work is done, what
material changes should be made, and determinati@adiress to return to work. Refer to the
Di vi si on6s Ch rMedicacTre&raentrGuidzins.or d e

Requests for a job site evaluation should describe the expected goals for the evaluation. Goals
may include, but are not limited to:

Provide a detailedascription of the physicand cognitive job requirements;

O«

O«

Make recommendations for and asses$ttential for job site changes;

Assist the patient ihis/herreturn to work by educating on hdve/shemay be &le to do
his/herjob more safelyand/or

O«

0 Give detailed work/activity restrictions.

Time frames
Time frames regarding job site evaluations and alterations

Frequency| One time with additional visits as needed for foHap.

E.2.1.2 Functional capacitywaluation (FCE)

FCE may be indicated to identifysidual physical limitations. FCE is a comprehensive
assessment of the various aspects of physical and cognitive function as they relate to the
individual 6s ability to perform functional
emotional, ad/or behavioral sequelae are also present, a comprehensive FCE may provide
indicatiors of returnto-work readiness.

Components of the physical portion of the FCE may include, but are not limited to:
musculoskeletal screen, cardiovascular profile/aerolpaaty, coordination, lift/carrying
analysis, job specific activity tolerance, maximum voluntary effort, pain assessment, non
material and material handling activities, balance/dizziness, climbing, physical fatigue,
endurance, and visual skills. The phgsiportion of any FCE should include all of the physical
skills requirel for specific job placement.

Components of the cognitive portion of the FCE may include, but are not limited to: memory,
executive skill function, attention and concentration, comugatian, speed of information
processing, mukiasking, new learning, and auigve fatigueand endurance.
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Components of the emotional portion of the FCE may include, but are not limited to:
temperament, ability to manage stress, adaptation to change chenugks, tolerationfo
feedback, and anger control.

Components of the behavioral portion of the FCE may include, but are not limited to: appropriate
social and behavioral interactions. This may present as inability to complete or cooperate with
the testsinconsistent or erratic behavior, or the inability to get aloith soworkers and

supervisors.

FCEs include tools that are an extension of the basic medical examination and may be useful for
the determination of impairments, functional/cognitive restmst, determination of progress,

and planning and monitoring of the rehabilitation program. Whenever possible, FCEs should be
supplemented with informatn from neuropsychology, speech therapgcupational therapy,

and physical therapy to determine phgsicognitive, and psychological abilities in order for the
patient to function safely and productively in a work setting. FCEs are typically conducted in
four to six hours, but for individuals who havestaineda TBI, additional time may be required

or it may be necessary to conduct the evaluatiawaor threeseparate sessions to allow for the
potential variability of cognitive and physical fatigue. Total time for an FCE dvaukly exceed
eightto tenhours.

When an FCE is being used to determirtarreto a specific jolsite, the provider is responsible

for fully understanding the job duties. A jslie evaluation is frequently necessary. FCEs cannot

be used in isolation to determine work restrictions. The authorized trpativigermust

interpret he FCE in | ight of the individual patient
perceptions. FCEs should not be used as the sole criteria to diagnose malingering.

FCEs may be beneficial in the TBI population to assist in return to work.

Time frames

Time frames regarding functional capacity evaluation

Frequency| 2 times. When the patient is unable to return to theénpuey position and
further information is desired to determine permaneork restrictions. A
repeat EE may be needed if additionatatment is deemed necessary after
first FCE.Prior authorization is required for more than 3 FCEs.
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F. Treatment

Due to the complex nature of the brain, individuals with mTBI may require coordinated
interdisciplinary treatment. Usually, the impairmengsyl functional limitations are

appropriately treated by more than one therapeutic discipline. Treatment siotwdie

functional, outcom®riented, and community reintegration goals. Treatment session duration

and frequency will vary dependingon theiindi dual 6s t ol erance and may

All treatment plans begin with shared decision making with the patient. Before initiation of any
therapeutic procedure, an authorized tregpireyider, employer, and insurer must consider these
important issas in the care of the injured worker:

w

0 Patients undergoing therapeutic procedure(s) should be released or returned to modified
or restricted duty during their rehabilitation at the earliest appropriate time. Refer to
SectionG, Return to wrk, for detailednformation.

0 Reassessment of t he p a statusshould e ddcumented aftern a | [
each treatment. If patients are not responding within the recommended time periods,
alternative treatment interventions, further diagnostic studies, sultations should be

pursued. Continued response to treatment should be monitored using objective measures
such as:

3 Return towork or maintaining work status;

3 Fewer restrictions at work or performing activities of daily living (ADLS);
3 Decrease in usage ofedications related to the work injury; and
K]

Measurable functionajains, such as: increased rangenotion; documented
increase in strength; increased ability to stand, sit, or lift; or patient completed
functional evaluations.

0 Clinicians should provideral document education to the patient. No treatment plan is
complete without addressing issues of individual and/or group patient education as a
means of facilitating selinanagement of symptoms.

0 Neuropsychological testing should be performed on all patieith mTBI requiring
treatment beyond 3 months.

Interdisciplinary care among all of the disciplingsviding care to the patierst required for
treatment of TBI.

F.1 Posttraumatic headache teatments

Definition and background

Headaches are one of the mostnmon symptoms seen in general medical practices. Following
TBI, 50% or more of injured individuals experience headaictwighout the first year pest

injury (Lucas, 201k The majority of these are sdilinited, but headache persisting for more

than threemonths may occur. Evolving brain pathology is unlikely to be responsible for post
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traumatic headache, which is seen more commonly after mTBI than after moderate/severe TBI.

Involvement of extracranial structures, including cervical dysfunction,beakie mechanism of

headache

persistence

Treatment Guideline when appropriate.)

foll owi

ng

TBI (Refer

Headacheare more common in those with a prior history of headachemagde associated
with other synptoms such as dizziness, memory problems, or weakness. Migraines and
cervicogenic headaches are the most common type oirpast headache.

Supporting literature and evidence tables

Evidence statements regarding acupuncture for headache

Good &idence

Evidence watement Citation Design

True acupuncture has small (K. Linde, Allais, Systematic
positive effects in reducing | Brinkhaus, Fel, review and meta
headache frequency in adul Mehring, Shin, et al.,| analyses of

with episodic or chronic 2019 randomized
tensiontype headache over clinical trials
months when compared to

no treatment routine care or

i s h dphacebo)

acupunture.

True acupuncture has small (K. Linde, Allais, Systematic
positive effects in reducing | Brinkhaus, Fei, review and meta
migraine frequencypver 6 Mehring, Vertosick, | analyses of
months when compared to | et al., 201% randomized

A s h dpacdo) clinical trials

acupuncture, small positive
effects after treatment
compared to prophylactic
drug treatment, and moderag
positive effects in reducing
migraine frequency after
treatment compared to no
treatment routine care in
adults with episodic
migraines.
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Evidence statements regardingeecise, manipulation, and patient education for headac

Good &idence

Evidence wmtement

Citation

Design

Therapeutic patient
education has small to
moderate positive effects in

(KindelanCalvo et
al., 2014

Systematic review
and metaanalyses
of randomized

improving quality of life and clinical trials
in reducing headache
disability and the fregency
of migraines in patients with
migraines when compared
controls or usual care.

Some gidence | Evidence w@atement Citation Design
6 to 8 sessions of upper (Dunning et al., Singleblind
cervical and upper thoracic | 2016 randomized
manipulation over 4 weeks clinical trial

are significantly more
effective in reducing
headache intensity,
disability, headache
frequencyand duration, and
medication intake than
mobilization combined with
exercises in patients with
cervicogenic headache, ang
the effects are maintained g
3 months

Spinal manipulation is
effective for treatment of
cervicogenic headaches.

Exercise is equally
efficacious as manipulation
and can be used in
combination with
manipulation.

The usual coursef
treatment wasi® weeks and
effects were still found at 1

year.

([Cochrane]
Bronfort et al.,
2009

Systematic review
of clinical trials
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Summary of evidence regarding manipulation for cervicogenic headaches

There is good evidence that cervicogenic headaches may benefit from manipulation
on the combined studies above with somel of evidence.

Evidence statements regarding pharmaceutical treatment for headache

Strong @idence

Evidence smtement

Citation

Design

Aspirin is better than
placebo for acute migraine
headaches.

([Cochrane] Kirthi,
Derry, Moore, &
McQuay, 201D

Metaanalysis of
randomized
clinical trials

Topiramateat a dose of 10C
mg/dayis more effective
than placebo in reducing th
frequency of migraine
headache.

([Cochrane] Mattias
Linde, Mulleners,
Chronicle, &
McCrory, 2013

Metaanalysis of
clinical trials

Sumatriptan is more
effective than placebo for
rapid relief of acute
migraine headache in
adults. The subcutanes
route of administration at a
dose of 4 mg or 6 mg is
likely to be more effective
than the oral route of eithet
50 or 100 mg. There is
insufficient evidence to
support the oral dose of 25
mg, although it may be
effective as well. The
intranasal route a0 mg is
supported by the evidence
but there is insufficient
support for the 10 mg route
There is insufficient
evidence regarding the
rectal route of 25 mg due t¢
limited data, but it is also a
reasonable option under
appropriate circumstances

(C. J Derry, Derry,
& Moore, 2014

Meta-analyses of
randomized
clinical trials

Propranolol is superior to

placebo for migraine

([Cochrane] K.

Linde & Rossnagel,

Metaanalysisof
clinical trials
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Evidence statements regarding pharmaceutical treatment for headache

prophylaxis. 2009
Good &idence | Evidence watement Citation Design
Amitriptyline is beneficial | (Bendtsen, Jensen, Randomized

for chronic tension
headaches.

& Olesen, D96

crossover trial

Acetaminopherat a dose of
1000 mg/days effective for
acute migraines.

(S. Derry, Moore, &
McQuay, 201D

Metaanalysis of
randomized
clinical trials

A single dose of 20@00
mg of ibuprofen is effective
for acute migraines.

([Cochrane] Rabbie
Derry, Moore, &
McQuay, 201D

Metaanalysis of
randomized
clinical trials

Valproate is more effective
than placebo in reducing th
frequency of migraine
headache.

([Cochrane] Mattias
Linde et al., 2018

Metaanalysis of
clinical trials

Adding an antiemetic to
aspirin makes it more
effective for headache and
associated symptoms.

([Cochrane] Kirthi
etal., 2019

Metaanalysis of
randomized
clinical trials

Indications/recommendations forposttraumatic headache treatment

be

Every

effort

shoul d

made to

el i mi

nat e

t he

early as possible. A headache diary should be completed by the patient. This will help identify
modifying factorg Toward Optimize Practice (TOP) Headache Working Group, 9016

Migraines not present prior tajury should be termed migraitike headaches and may not

respond to traditional migraine treatment.

0 Initial management

Management of pogtaumatic headache should be tahbto the class of headache into
which it fits. Less common headache diagnosis may be present and require unique

clini

cal options.

Mi gr ai ne

patients

shoul

and restrictions as appropriate. Relaxation tealesgstress management, biofeedback,
and good sleep hygiene can all assist in decreasing head&ohesd Optimized
Practice (TOPHeadache Working Group, 201®oth traumatic and nemmaumatic
headaches may be made worse by overuse of analgesics and cause chronic daily
headache, otherwise known as medication overuse headaches. Treatment should be
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directed toward modifying causa factors with reestablishment of activities and away
from rumination on the injury.

Education, medication adjustment, and interdisciplinary team approaches may be
necessary. Chronic daily headache should be considered as a diagnosis in patients whose
daily headache may be in response to iatrogenic complications of other medications or
substances. Patiemivho are prescribed analgesicsvho use caffeine]@hol, or

nicotine chronicallynay experience chronic daily headaches as serum levels of these
substances fluctuate. These patients may require treatment to carefully titrate these
substances. Patients with a blow to the side of the head, with chronic neck/shoulder pain,
or with bruxism may develop temporal mandibular joint pain that will resukadache.
Patients with sinus involvement, sometimes evidenced on early CT imaging, may
develop chronic headache pain that requires treatment of the underlying sinus pathology.
A sedating antidepressant such as amitriptyline may alleviate the insomroétehat
complicates headache. SheHeadache Treatment gdrithmbelow. Referral to a

specialist may be necessary if initial treatment is not effective.

0 Non-pharmacologic treatments

Widely accepted treatments for pastumatic headache may include, b aot limited
to: interdisciplinary treatment, pharmacology, joint manipulation, physical therapy,
massage, acupuncture, biofeedback, psychotherapy (i.e., cogeitiaeidral therapy),
and diet.

Manipulationis appropriate for cervicogenic headaches.r@liegood evidence that

cervicogenic headaches may benefit from manipulation based on the studies listed in the
evidence table above. This may be appropriate when cervical trauma has not caused
instability. However, if headache follows trauma, imagingudtidoe done before

manipulatonRe f er t o t he Divisionds @entrGuidetna | Spi
for parameters.

Acupuncturanay be useful as prophylaxis for migraines. See related evidence statement
in the table above. These procedures shouldlmncontinued if funtional gains are
documented.

Psychological evaluatiors a generally accepted intervention to identify factors for
delayed recovery associated with pain and the potential need for cognitive assessment.
Refer t o t he cPanDisaderdMedcal Tr€ahmerd Guidel for specific

time frames.

Special proceduresay be useful for specific or intractable head pain syndromes
including nerve blocks for neuralgia, trigger point injections for myofascial pain
syndrones (refer tdSection F.4.j Muscle tone and joint restriction management
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including spasticity, in the Divisionbs Mo
Guideling, and the use of dental splinting for tesnpmandibular joint syndrome.

Repeat imaging generally not reqred unless there has been a change in symptoms
(Shetty et al., 2016

0 Pharmaceutical treatment

The etiology of the headache should be carefully determinedtprinitiation of any

drug regimens. See the evidence table above for evidence statements regarding specific
medicationsPrescribers should take into account the significant side effects and
contraindications ass@ted with these medications.

Tension ype headaches should generally be treated with limited anal@dS§£34DS or
acetaminoph@ninitially and/or accompanied by physical therapy modalitiesémk and
shoulder treatments.

The following drugs areot recommendedPetasites hybridus root (betbur) isnot
recommendediue to the difficulty assuring the qualifjjoward Optimized Practice
(TOP) Headache Working Group, 2016pioid treatment should be avoid@endtsen
et al., 201). Opioids arenot recommended for headache treatment or con{fbbward
Optimized Practice (TOP) Headache Working Group, 20@6mbination therapies
using caffeine and barbiturates should not be used as a first lineagyttweron a
chronic basis due to a likely relned and the drug combination.

There also is inadequate evidence to support the use of selective serotonin reuptake
inhibitors (SSRIs) or serotormorepinephrine reuptake inhibitors (SNRIs) to prevent
tensionheadache@anzi et al., 2016

The recommendations belowtime Headache Treatment Algorithm takt® account the

American Academy of Neurology, the American Heaith e Soci et yb6s | at es:
recommendations, and the Institute of Heath Econo(hicBand et al., 2012Silberstein

et al., 2012Toward Optimized Practice (TOP) Headache Working Group,)2016

0 Frequent reoccurrence and aintenance

Emergency treatent or inpatient admission is sometimes required when intravenous
medications (e.g., dihydroergotamine or other IV medications) and close monitoring are
necessary to control migraine or analgesia rebound, especially in individuals with severe
depressionsuicidal ideation, or complicated medical problems. An individualized
interdisciplinary outpatient treatment program may be appropriate when: greatevahan
disciplines are necessary; there is significant dysfunction secondary to headache; the
individual has not returned to work for greater than 3 months; or treatment
geographically inaccessible.
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Long-term maintenance plans are necessary in chronic headache management.
Medications may be necessary for an indefinite period; however, a distinctiod Skeoul
made between headache conditions that werexisting and those caused by the TBI.

In mTBI, most cases will not result in debilitating frequent headaches. If the patient is
suffering from debilitating headaches, a full review of the diagnosisgtiiggevents,

and psychosocial issues should take place. All headache treatment modalities should be
focused on independence and return to function. Even if headaches are permanent, it is
expected that the individual will be functional and able to retumark.
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Headache Treatment Algorithm

Initial Evaluation

HEADACHES INTERFERING WITH FUNCTION INCLUDING MIGRAINES

z
History and Physical Evaluation
Establish Diagnosis
Lab Studies
Possible Brain and &vical Imaging
z
Initiate Treatment

Pharmacological Preventives

Pharmacological Abortives

Non-Pharmacological

To be used if 2+ headaches/wexk
increased headackeverity or duration

Limit use to prevent medication
overuse headache

Education and identification of triggers

Medication if terminated rebound
present

Tricyclic antidepressantamitriptyline
and/ornortriptyline

NSAIDs or acetaminophen

Physical herapy

Beta blockers

Calcium channel blockers

Sumatriptan and

migraine type headaches

Biofeedback

SNRIs and SSRIs may also be useful fg
some patients (such as venlafaxine)

Anti-epileptic drugs
Topiramate
Divalproex/Valproate

Gabapentin

Others with possible effect

ACE inhibitors, angiotensin receptor

An antiemetic may accompany the
medications in either of thébave
cells (examples include:
metoclopramide, promethazine, a

Acupuncture (refert
Chronic Pain Disorder Medical
Treatment Guideline)

prochlorperazine)

Psychology includig cognitive
behavioral therapy

Biofeedback relaxation training

Joint manipulation therapy (refer to the

blockers, aagonists, and memantine Divisionds Cervi c:
Treament Guideline for time
parameters)

z
Headache control
Good Suboptimal

Continue treatmenti® months, then
taper.

Preventive medications as appropriate.

Reassess diagnosis, optimize treatmen
and identify other contributors.

Referral to additionaspecialistas
needed.
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0 Botulinum toxin njections

Definition and background

Botulinum toxin can be considered in a very small subset of patients with chronic
migraines 1P15 days/month who have failed all other conservative treatment, including
trials d at leasthreedrug classes, and who have committed to any lifestyle changes
related to headache triggédackson, Kuriyama, & Hayhso, 2013.

Supporting literature and evidence tables

Evidence statements regarding botulinum toxin injections for migraine

Some gidence | Evidence watement Citation Design
Botulinum toxin is more | (Aurora et al., Randomized
effective than placebo in| 2011 clinical trial
the prophylaxis of followed by open
chronicmigraine with label study

headache frequency of
15 or more days per
month.

Evidence againstdiulinum toxin injections for cervical pain and cervicogenic

headache

Good @idence | Evidence &atement Citation Design
Botulinum toxin is not | (Langevin et al., | Metaanalysis of
different from placebo | 2011 randomized
for cervical pain and is clinical trials

not likely to be clinically
more effective than
placebo for cesicogenic

headache.
(M. Linde et &4, | Crossover
201)) randomized
clinical trial

I ndications/recommendations for mtulinum toxin injections

For chronic migraines not responsive to other treatment and occurring at least 12 days per
month orfor cervical dystonia, a trial injection mustsult in docmented functional
improvement.
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